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Analysis on benefit of potato/broad-bean intercropping
modes in alpine humid region

LUO Ai-hua, LU Li-yin, XIE Kui-zhong, HU Xin-yuan
(Institute of Potato, Gansu Academy of Agricultural Science , Lanzhou 730070, China)

Abstract: The experiment was conducted to investigate photosynthetic physiological parameters, agronomic charac-
ters and land equivalent ratio (LER) of potato and broad bean, and to compare crop output, economic benefit and soil
nutrients under different potato/broad-bean intercropping modes, so as to provide theoretical basis and technological sup-
port for highly efficient intercropping cultivation of potato in alpine humid region. The results indicated that, under the
mode with whole film covering and double ridge-furrow planting, the photosynthetic physiological activity of potato was
improved, and the yield of fresh tubers was 35 131.5 kg*hm~2, being significantly higher than that of traditional ridge
planting mode (31 302.0 kg*hm~2). The LER of all intercropping modes was higher than 1, in which the LER of whole
film covering and double ridge-furrow planting mode was 2. 07, and the yield increase rate of intercropping was
107.17% . Therefore, the advantages of intercropping were remarkable, and it was an effective way to realize intensive
use of land, labor, soil nutrient, water and heat resources by intercropping. Considering input and output comprehen-
sively, the economic benefit of the intercropping mode with whole film covering and double ridge-furrow planting was the
highest, and it was suggested to extend such a mode in alpine humid region.
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Table 1

Description of treatments

AbHH Treatments

AR Description

A R MR UG Rl A
Potato / broad-bean intercropping without film
covering

B 22 5 H XS A

Potato / broad-bean intercropping with half
film covering

Co 2B XS A

Potato / broad-bean intercropping with half
film covering

D: 22 RS SR

Potato / broad-bean intercropping with whole
film covering

E.: 8 1 U XU A

Potato / broad-bean intercropping without film
covering

F: B M0 (CK1)

Double-row potato without film covering

G: BB (CK2)

Single-row potato without film covering

H: 78 & H4E(CK3)
Broad bean

SETAN LA TR B8 8 I N AU T A
The field is not covered by film. Potato is planted in single row on ridges, while broad bean is planted
in double rows in furrows.

BRI AAAT R S B T N AU T & 5

The ridges are covered by film. Potato is planted in single row on ridges, while broad bean is planted in
double rows in furrows.

JETH B T PR S 4% VA N R U T 2 =

The ridges are covered by film. Potato is planted in double rows on ridges, while broad bean is planted
in double rows in furrows.

28 WIHIR, 2B XU TR T Y R TR A o
Both the ridges and furrows are covered by film. Potato is planted in double rows on ridges, while broad
bean is planted in double rows in furrows.

SETH U TR Sh A8 B T N XU TR 4
The field is not covered by film. Potato is planted in double rows on ridges, while broad bean is planted
in double rows in furrows.

B, ZE AT R S 82 3

The field is not covered by film. Potato is planted in double rows on ridges.

A IEA B, 2B T AT R S 4 3

The field is not covered by film. Potato is planted in single row on ridges.

B R L
Sole cropping of drilling broad bean.
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Table 2 Variation of photosynthetic physiological parameters

in leaves of potato during flowering stage

Pn Gs Ci Tr WUE

Trfjf;m S(mols /(molom=2 /(umol/(mmol+ /(o
m2s D) e D) omolsl m2s D) mmelo!)
A 13.62bB  0.140bB  194.5bB 3.657¢B 3.740aA
B 15.88bAB 0.189bB  209.5bAB 4.358bcB 3.722aA
C 16.58bAB 0.195bB  209.9bAB 4.779bcB 3.476abAB
D 21.60aA  0.474aA  262.7aA 8.866aA 2.435dC
E 15.02bB  0.171bB  197.1bB 5.331bB 2.830cdCD
F(CK1) 14.05bB 0.163bB  200.5bB 4.529bcB 3.145bcABC
G(CK2) 14.20bB 0.141bB 187.0bB 3.625¢B 3.940aA

T ARKEFEERRTE 0.01 KF-25 57 B3, RR/NG FRE%
RTE0.05 KFEREBE, T,

Note: Different capital and small letters in the same columns mean sig-
nificance of difference at P<0.01 and P<0.05 respectively. The same as

below.
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Table 3  Variation of photosynthetic physiological parameters

in leaves of broad bean during flowering stage

Pn Gs Ci Tr WUE
/(pmol' /(mol*m™?2 /(;1mol' / (mmol *

m 257l g7 mol ~!

Ab

Treatments

/(‘umol'

m~ 257" mmol™")

13.52aA  0.140aA  181.9aA 4.036aAB 3.404abA
3.803aA
3.120abAB
3.120abAB
3.370abA

2.458bB

15.15aA  0.163aA  194.8aA  4.056aAB

14.91aA  0.183aA  212.9aA  4.874aAB

o O W =

13.13aA  0.150aA  204.5aA 4.211aAB

E 12.09aA
H(CK3) 13.62aA

0.114aA  177.9aA  3.594aB

0.131aA  167.1aA  5.564aA
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Table 4  Agronomic characters of crops under different intercropping modes
% Potato 7% 5. Broad bean
een o T e ke R ot
S S oot SR o N AR - 1 T s A
h/ei,ghl co'mmud'il y lui)ers /(kg-hm~?) hei‘ghl A\{ailfablé Availa?le Grair}s per /(ke" };m -2y
cm in weight/ % /cm branches pods plant
A 80.7¢C 66.96aA 24448 .5abA 93.7cB 3.43¢BC 18.40bB 40.37bA 5857.5¢C
B 85.0bB 67.53aA 25807.5abA 95.3bcB 4.27abAB 21.97abAB 47.07abA 6600.0bB
C 87.3bB 71.09aA 20701.5bA 98.7bB 3.67bcABC 23.73aA 50.17aA 6930.0bB
D 91.7aA 72.95aA 35131.5aA 105.0aA 4.53aA 20.30abAB 45.60abA 7755.0aA
E 76.0dD 64.91aA 18232.5bA — 3.07¢CD 19.23bAB 39.97bA 5692.5¢C
F(CK1) 75.0dD 77.64aA 31302.0abA — — — — —
G(CK2) 73.3dD 67.95aA 28860.0abA — — — — —
H(CK3) — — — — 2.37dD 10.43¢C 22.97¢B 5307.0cC
x5 AEEMEEXLEBIEYEFUES
Table 5 Analysis of productive benefit under different intercropping modes
yisL] W25/ (Yuan*667m~ 2 3% A /( Yuan *667m~2) PR Al 5/ (Yuan+667m=2) LER Va3 = 3
Treatments Total output Total input 0/1 ratio Net income Increase rate/ %
A 1050.8 390 2.69 660.8 1.66 66.22
B 1149.0 480 2.39 669.0 1.78 77.75
C 1298.1 480 2.7 818.1 1.85 84.68
D 1447 .1 520 2.78 927.1 2.07 107.17
E 1134.4 390 2.91 744 .4 1.67 66.91
F(CKI) 447.2 360 1.24 87.2 1.00 —
G(CK2) 403.6 360 1.12 43.6 1.00 —
H(CK3) 467.8 255 1.83 212.8 1.00 —

T DR EEE T 0.6 T0-kg™ ', &5 6 T kg™ ', A3 10 T+ T -1 IERHE M3 T 5 1144

Note: According to the market, price of fresh potato was 0.6 yuan-kg™", broad bean was 6 yuan-kg™', the artificial was 10 yuan per worker, fertilizer cal-

culation according to the local market price.
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Table 6 Contrast of soil nutrients before sowing and after harvesting
= T
o 2 2 e MR g TR RO
Total N Total P Total K . Available P Available K & " .
Treatments Jake ) J(arka") J(arke~1) hydrolysis N J(merke-1) /(mekeD) matter pH (water: soil
gke gkg gke /(mg-kg™") g kg mg-kg Sgkg)  =2.5:1)
i 15 Before sowing 1.84 1.40 28.55 207 69.8 209 25.8 7.91
A 1.57 1.30 26.01 88 32.73 140 23.4 8.22
B 1.60 1.15 26.64 114 35.63 130 22.3 8.11
C 1.68 1.22 27.27 157 36.19 119 23.3 7.86
‘lﬁkﬁ D 1.75 1.25 24.12 151 38.49 124 24.8 7.79
ter
harvesting E 1.58 1.16 26.01 107 32.54 130 24.3 8.28
F(CK1) 1.58 1.16 23.50 102 28.95 104 25.2 8.24
G(CK2) 1.55 1.29 23.50 112 33.12 135 22.9 8.21
H(CK3) 1.65 1.20 22.87 141 40.27 124 24.2 7.96
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