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Abstract: [ Purpose ] To explore the effects of nitrogen reduction on the intercropping advantage of
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maize and Aconitum vilmorinianum in Alpine mountainous areas. [ Methods | Using the field exper-
iment method, taking the maize intercropping A. vilmorinianum (2 . 4) as the planting mode, four ni-
trogen application levels were set: conventional nitrogen application (IN, 144.0 kg/hm’), nitrogen re-
duction by 20% (IN20, 115.2 kg/hm’), nitrogen reduction by 40% (IN40, 86.4 kg/hm’), nitrogen re-
duction by 60% (IN60, 57.6 kg/hm?), and maize monoculture (MS) and A. vilmorinianum monocul-
ture (AS) were also set. [ Results] Compared with monoculture, the intercropping advantage of
maize and A. vilmorinianum was obviously improved; the land equivalent ratio (LER) was greater
than one, and the maximum value was counted in IN and IN20. Compound yield of IN20 was signific-
antly increased (P<0.05), 21.6% and 30.8% higher than IN40 and IN60, respectively, but there was no
significant difference with IN (P>0.05); the net yield effect of IN20 was 2 837.57 kg/hm’, which was
significantly higher than IN60 (P<0.05), but there was no significant difference with IN (P>0.05).
The effect of intercropping on maize growth was greater than that of 4. vilmorinianum. Compared
with IN, the maize plant height of IN20 and IN40 were increased significantly (P<0.05). There was no
significant difference in maize stem diameter and A. vilmorinianum growth indexes among intercrop-
ping treatments (P>0.05). Different treatments had effects on the quality of 4. vilmorinianum. Among
them, the extract content of A. vilmorinianum in IN40 was the highest, which was significantly differ-
ent from other treatments (P<0.05), and it was 13.4%, 10.6% and 5.6% higher than IN, IN20 and
IN60, respectively. There was no significant difference of total alkaloids content among treatments
(P>0.05). [ Conclusion] Under the planting mode of reducing nitrogen by 20%, the intercropping
advantage of maize and 4. vilmorinianum is more obvious, and it has little impact on the quality of A4.
vilmorinianum, which achieves the purpose of increasing crop yield and reducing the amount of

chemical fertilizer.

Keywords: nitrogen reduction; maize; Aconitum vilmorinianum; intercropping advantage
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Tab. 1 Comparison of yield and harvest index of different treatments
b Fe R/ (kg-hm™) yield K3RFEHL harvest index
reatment Tk e HEFR ok FH,
maize Aconitum vilmorinianum compound yield maize A. vilmorinianum
IN (CK) 8447.70+51.46 ab 8472.30+49.28 a 16920.00+10.30 a 0.34+0.02 a 0.62+0.05 a
IN20 9094.50+26.30 ab 8533.35+67.67 a 17627.85+43.53 a 0.34+0.03 a 0.65+0.10 a
IN40 8259.00+40.28 ab 6233.40+31.61 b 14492.40+65.77 b 0.35+0.03 a 0.59+0.09 a
IN60 7494.45+59.68 b 5982.30+1.29b 13476.75+59.62 b 0.30+0.03 a 0.52+0.10 a
MS 9872.25+18.13 a — 9872.25+18.34 ¢ 0.34+0.02 a —
AS — 7366.65+15.17 ab 7366.65+15.17d — 0.64+0.06 a

e INAERERERRERRLLY, IN20. IN4OFIINGOS) 54 TR A 20%. 40%H160% HIAMERH FEY,, MSHEKE MR E/E, ASHEEHY
WL EAR R AN F RER IR A B AFTE 3 22 57 (P<0.05): I

Note: IN is maize intercropping 4. vilmorinianum with conventional nitrogen application; IN20, IN40 and IN60 is maize intercropping 4. vilmorinianum
with nitrogen reduction by 20%, 40% and 60%, respectively; MS is maize monoculture; AS is A. vilmorinianum monoculture; different lowercase letters in

the same column indicate significant differences among treatments (P<0.05); the same as below.
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Note: IN is maize intercropping Aconitum vilmorinianum with conventional nitrogen application; IN20, IN40 and IN60 is maize intercropping 4. vilmorini-
anum with nitrogen reduction by 20%, 40% and 60%, respectively; different lowercase letters indicate significant differences among treatments at 0.05
level; the same as below.
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Fig. 1 Land equivalent ratio and net yield effect of four intercropping treatments
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Tab.2 Growth characters and biomass of different treatments of heading stage of maize and
early flowering stage of 4. vilmorinianum

e TK maize B, A, vilmorinianum
treatment Fki/em ZH/em EWElg Hhmi/em ZH/em el
plant height stem diameter biomass plant height stem diameter biomass
IN (CK) 163.4+4.91 ¢ 6.4+0.21 b 339.34£22.08 ab 173.3+8.94 a 1.5+0.05 a 95.9+12.14 ab
IN20 182.7+6.91 ab 6.8+0.23 ab 403.1+25.75 a 164.5+8.05 a 1.6+0.09 a 111.4420.35a
IN40 184.0+6.26 a 7.0+0.19 ab 367.0£22.61 ab 151.847.57 a 1.4+0.04 a 89.1+13.46 ab
IN60 165.9£7.31 be 6.9+0.26 ab 344.2421.36 ab 176.6+12.77 a 1.5+0.05 a 55.544.77 b
MS 171.3+6.28 abc 7.3+0.23 a 323.9+12.26 b — — —
AS — — — 165.0+10.19 a 1.6+0.09 a 83.0+12.55 ab
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Note: AS is A. vilmorinianum monoculture.
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Fig. 2 Extract and total alkaloids content of 4. vilmorinianum of different treatments
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