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Effects of intercropping and nitrogen application on protein and
starch contents of wheat grain and faba bean seeds
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Abstract: [ Objectives ] We assessed the characteristics of grain starch and protein content of wheat and faba
bean under intercropping and nitrogen (N) application. [ Methods ] The wheat and faba bean intercropping field
trial was conducted in Kunming, Yunnan in 2019 and 2020. The tested cultivar for wheat was Triticum aestivum
L, and that of faba bean was Vicia faba L. The cropping pattern treatments included mono-wheat (MW), mono-
faba bean (MF), and wheat and faba bean intercropping (W/F). Four N levels were setup under each cropping
pattern. The four N application levels for wheat were N 0, 90, 180, 270 kg/hm’, and those of faba bean were N 0,
45, 90, 135 kg/hm’. The protein and starch content of wheat grains and faba bean seeds were determined at
maturity stage. [ Results ] The total starch content in both inter- and mono-cropped wheat grains decreased with
increasing N application rates. In 2019 and 2020, intercropping increased wheat total starch by10% and 22%,
amylopectin by 5% and 18%, and amylose by 18% and 28%, as compared to mono-wheat. N application levels
did not affect the starch content of faba beans over the two years. Compared to mono-faba bean, intercropping
decreased amylopectin, amylose and total starch contents of faba bean seeds in 2019. Regardless of N application

levels, intercropping increased the total protein and gliadin contents of wheat grains by 5% and 9% in 2019, and
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6% and 15% in 2020, respectively, as compared to MW. Intercropping increased globulin and gliadin contents of
faba bean seed in 2019, but did not have effect on the content of gliadin in 2020. [ Conclusions ] Wheat and faba

bean intercropping increased wheat grain protein and starch contents, and showed little influence on those of faba

bean seeds. Hence, wheat and faba bean intercropping is a promising planting pattern for high quality wheat

production.

Key words: wheat and faba bean intercropping; amylopectin starch; amylase starch; total starch; protein;

protein components
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Table 1 Significance analysis of effect of N application level and cropping pattern on wheat starch content

5 2019 2020
J\ N e Mz N Mz - fonfe N, Sz A Mz N B
o . T LR EEEER  RER
Amylopectin Amylase Total starch Amylopectin Amylase Total starch
AIKF N level N) koK sk sk sk sk sokok
PR AR L Cropping pattern (C) etk ek sesksk ek sesksk ek
NxC * * *k Aok k

*—P<0.05; **—P<0.01; ***— P<0.001.
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Fig. 1 Contents of total starch, amylopectin and amylose in monocropping and intercropping wheat

under different N levels
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Note: M—Monocropping; I—Intercropping. Different small and capital letters above the bars indicate significant difference among nitrogen

levels under monocropping and intercropping pattern in the same year, respectively. * indicates significant difference between intercropping and

monocropping patterns under the same N level (P<0.05).

PRIEIAEAE 25 5 5 BT AR AR 30 58 1 0 B T 4
HLAG 5 B, T S B A R Y A B R AT B )
FAEES

WME 24 FR, TEARZKTE T, & EAPRRTE
¥y e R PRI AAAE 22 5%, (76 NOO Kb RLE K}
FEMIRBRRAE ., 2019 4F, 4 DNEUKE T RS
WAL T G B T, N0, N45, N9O,

5o Il i B,

=2A
n

N135 b P T [ 4R 5 5 AE 3 0 FEAR 36% . 42% .
24%. 27%; 2020 4F, N135 ZbFE R [A]1F & & BT
B R A R 14%, HABEUK T8 e
TCHH 25 5%,

nE 2B Fin, SRR, BFERRT & Tk
K S BETER AL T 2019 AR5 2020 4E4E RAFAE—
EMZESE, 2019 4F, 76 NO, N45, N90, N135 gb



6 4] REME, S (R R NN R AT RLNE Ry B R T 5 997

®2 RKFAMERANEEN S EZWNEZEDT

Table 2 Significance analysis of effect of N level and cropping pattern on starch content of faba bean

2019 2020
WA
Ttem SCHETERD HHERERY SEH SRR HEEEH SEH
Amylopectin Amylase Total starch Amylopectin Amylase Total starch
AIKF N level N) Hokok Hkok sk Hokok sk sk
FAR AR = Cropping pattern (C) *kk Hokk *okk Hokk
NxC sdok *k * sk

*—P<0.05; **—P<0.01; ***— P<0.001.
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Fig. 2 Contents of total starch, amylopectin and amylose in monocropping and intercropping faba bean

under different N levels
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levels under monocropping and intercropping pattern in the same year, respectively. * indicates significant difference between intercropping and

monocropping patterns under the same N level (P<0.05).
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Table 4 Protein contents (%) in grains of monocropping and intercropping faba bean under different N levels

- s 2019 2020
e o WHER RIEF WREN AEN GEA WA REA MREC AEC GE
Albumin Globulin Gliadin Glutenin Crude protein Albumin Globulin Gliadin Glutenin Crude protein
NO M 20.64a 1.05a 0.17 a 1.01a 2342 a 16.10a 1.03a 0.08 a 0.86 a 18.83 a
I 19.71a 120a 0.19a 094 a 226l a 1529a 1.14a 0.10a 0.99 a 18.71 a
N45 M 19.54a 1.06a 020a 0.82a 2247 a 17.24a 1.13a 0.10a 1.26a 2097 a
I 1898a 1.13a 020a 0.84a 21.63 a 1539a 1.17a 0.1Ta 097a 1833 a
N90 M 2125a 1.05a 0.18a 0.66a 2490 a 14.64a 1.18a 0.11a 1.22a 18.81 a
I 19.64a 1.15a 02la 0.61a 2290 a 1559a 124a 0.1Ta 1.02a 18.88 a
N135 M 20.58a 1.02a 0.18a 0.87a 23.04a 1589a 1.15a 0.12a 1.20a 19.14 a
I 19.13a 1.04a 020a 0.80a 228l a 1649a 120a 0.12a 1.02a 19.10 a
FEIIE Average
NO 20.17a 1.12a  0.17b  097a 23.01a 15.69a 1.09b 0.09¢ 093b 18.77 a
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Note: M—Mono-cropping; [—Intercropping. Values followed by different letters in the same column mean significant difference among treatments
(two-way ANOVA, P<0.05); *— P<0.05; **—P<0.01; ***— P<0.001.
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