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Effects of intercropping triticale with alfalfa on system yield, resource utilization,
and alfalfa seed yield
ZHANG Yi-yin', WANG Bin', WANG Teng-fei', LAN Jian', HU Hai-ying"”

1. College of Forestry and Grassland , Ningxia University, Yinchuan 750021, China; 2. Ningxia Grassland and Pasture Engineering
Research Center, Yinchuan 750021, China

Abstract: The high water table in the diverted irrigation area of Ningxia causes low seed yield of alfalfa (Medicago
sativa) , because the excessive nutrient supply favors its vegetative growth and limits its reproductive growth. We
conducted a field experiment to explore whether intercropping with triticale ( Triticosecale) could address this issue.
The field experiment began in September 2022, and had a one-way randomized block design, with triticale
intercropped with alfalfa. Five seeding rates of triticale were tested, namely: 90 (IMS,) , 135 (IMS,) , 180
(IMS,), 225 (IMS,), and 270 kg-ha ' (IMS.). Alfalfa monoculture served as the control (SM). The effects of
intercropping with triticale at different seeding rates on the yield of the first forage crop, and the water use and seed
production of the second alfalfa crop were investigated. The results show that intercropping with triticale increased

the total hay yield and crude protein yield of alfalfa by an average of 25.71% and 6. 62% , respectively, compared
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with those of SM. Intercropping of triticale with alfalfa promoted the water use of the composite population,
improved the water use efficiency, and provided a suitable soil moisture environment for the second crop of alfalfa,
leading to improved individual plant development and seed yield. The water consumption was significantly higher in
all the intercropping treatments than in SM, reaching the maximum of 455. 72 mm in the IMS, treatment. The alfalfa
actual seed yield reached the maximum of 448 kg+ha ' in the IMS, treatment, which was 28. 33% higher than that of

SM. Therefore, intercropping of triticale at a sowing rate of 225 kg-ha™"

with alfalfa improved the performance of
the first crop in terms of grass production and water use, and had a significant positive effect on the second crop in
terms of alfalfa seed production.

Key words: triticale; intercropping; dry matter yield; water use efficiency; alfalfa seed yield
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Fig. 4 Soil water content and soil water storage under different treatments
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Fig. 5 Soil water consumption and water use efficiency under different treatments
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Table 1 Effect of different treatments on the components of alfalfa seed yield

sk 7 B m® A BHALEL g A BEAS AL Y B AL /INAERY BEAE 7 45 S8 (EEIUSE TRL
Treatment Reproductive Number of inflorescences ~ Number of small flowers ~ Number of pods per Seeds per Thousand seed
branches per m” per reproductive branch per inflorescence inflorescence pod weight (g)
IMS, 147.334+4.67b 20. 33+ 1. 28bc 19.5040. 99b 7.67+0.33b 4.1740.31bc  2.10£0.03b
IMS, 148.00+3. 83b 24.83%1.99ab 20.83+£0.95a 7.83+0.48b 4.33£0.21bc  2.0940.05b
IMS, 150. 5045. 41ab 25.67+1.28a 19.50+1. 34b 8.00=0. 37ab 4.50£0.22bc  2.1440.0la
IMS, 162.6742.43a 27.50£2. 26a 21.33+1.23a 9.33+£0.21a 5.50£0. 22a 2.08£0.02b
IMS; 153.1744. 11ab 26.67+1. 54a 19.67+2.79 8.17%0.17ab 4.67+0.21b 2.08+0.02b
SM 134.1743.68c 17.8340. 87c 19.1740.91b 6.83£0.40c 3.83£0.17¢c 2.06=£0.03b

TE = A /NG 53 3R AN [A) b B ) 22 57t 35 (P<<0. 05) .

Note: Different lowercase letters in the same column indicate significant differences among different treatments (P<20. 05).
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Fig. 6 Actual yield and performance yield of alfalfa seed under different treatments
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Fig. 7 Structural equation model

2*/df: b M 4 F J7 {H Normed Chi-square; CFI: Lt % 8l & 48§ %
Comparison of fit indices; RMSEA : T {3 J5 # 1% 2% Root mean square
error of approximation; GFI: 14 & 4§ % Goodness of fit index; P: P{H
P-value; 51475 BB FR 7R T L R K Ak | B0 ThT FR /A R B B L B
REAE P B0 AL T /NAE B R TE 7 25 5850 A e 1 80 R BURD 7 b
SR R A B B R 4% B2 W . Structural equation models (SEM)
revealed the direct or indirect effects of soil water consumption (ET) ,
reproductive branches per unit area (RBP) , inflorescence number per
reproductive branches (NIP) , number of small flowers per inflorescence
(NSF) , number of pods per inflorescence (NPI) , number of seeds per
pod (SPP), expression seed yield (ESY) and actual seed yield (ASY) ;
21 2% F R W B35 TF 1) 56 R (P<C0.001) , 4k 48 %R 35 1F 1] 56 R (P<<
0.05) , ML /R JC it 35 5 01 (P>>0.05) , W 2R 3R /R 6t 1) 56 A (H 8 35 5%
Wi (P>>0.05) o

relationship (P<C0.001) , the green line represents a significant positive

The red line represents extremely significant positive

relationship (P<C0.05) , the black line represents no significant effect
(P>>0.05) , and the blue line represents a negative relationship but no
significant effect (P=>0.05); ***; P<C0.001; **. P<C0.05.
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