¥35% &1 LA = O 1 53— 64
Vol. 35,No. 1 ACTA PRATACULTURAE SINICA 2026 4 1 H

DOI:10. 11686/cyxb2025039 http : //cyxb. magtech. com. cn
ATVS T, ST, PRI, SF M i I R K R SR A R T AR R L RO A4, 2026, 35(1): 53— 64.
YU Hong-qian, MA Xue-peng, ZENG Han-guo, et al. Effects of the amount and timing of subsurface drip irrigation on alfalfa seed production. Acta

Prataculturae Sinica, 2026, 35(1): 53— 64.

WTEERNPAIKENEZEREEM FETHNZN

NS 1,2 == b 1 S 3 > 1 = 3 1,2*%
T LER YR E, ke 2FA 2 E
(1. T BAAREE B MO 5 5 A= S 058 i, 7 5 4811 750001 ;2. T E B VAV 5K LR E A s s, 7 2 811 75000153, [ 4l 2= Bl R
2SR B, SO BRGS0 E L JE R 100193)

- KO B SR AR A 7 e A A BT B, T U A % EE B O R K R G 5 A T A B e 2 4 N S B
YRR, TR K 3 5 e b 7 B R AL, DL A 495 SR AR B AE S BORE, 2021 — 2022 48 T R FH ()RS 20 44 38 K
I, 1 WE K I A (IR AR R I+ KR ) I K i (225,450 m’-hm )P R @ 3K 4 it
Bt 77 i AL IR T AT R AR OGP o SRR BT 1) HE K I S 2 52 i - 7 i 2 AR HE K R T R R
B T4/ /N3 5 2) TS WIVE K 5 46 )5 0/ A 5 B 5t B 3 TE A OC , 05 1+ AR WV K 5 R e 2 R A OG5 3)
20~40 cm ]2 K4 5 O R OK Gy i AR )T R/ R R NAE B/ AL T R SE B AR T R 7 e Y 5
Wiy BT BN o PRI, T8 AT L S T R T R XA R O RO A K 225 m®hm 2, AR TE K 225~
450 m’~hm *, it & 4 # 450 m’-hm %,

SR R S TE K I 0T s WK A s SRR AE s Bl R A

Effects of the amount and timing of subsurface drip irrigation on alfalfa seed
production

YU Hong-qian"*, MA Xue-peng', ZENG Han-guo®’, SHAN Xiao-yan', LI Man-li’, WANG Zhan-jun"*

1. Institute of Forestry and Grassland Ecology, Ningxia Academy of Agricultural and Forestry Sciences, Yinchuan 750001, China; 2.

Key Laboratory of Desertification Control and Soil and Water Conservation of Ningzia, Yinchuan 750001, China; 3. College of
Grassland Science and Technology, China Agricultural University, Key Laboratory of Pratacultural Science, Beijing Municipality,

Beijing 100193, China

Abstract: Irrigation is an important management method to improve alfalfa (Medicago sativa) seed yield. In this
study, we aimed to elucidate the impact of the timing and volume of drip irrigation on the yield components and
actual yield of alfalfa seeds, and to investigate the mechanisms by which water influences seed yield formation. A
field irrigation experiment was conducted from 2021 to 2022 using the alfalfa variety ‘Gannong No. 4’. The
experiment included two factors: irrigation timing (budding stage, full flowering stage, and a combination of budding
stage+ full flowering stage) and irrigation volume (225 and 450 m’-ha™'). Measurements of soil water content, seed
yield components, and seed yield were obtained, and the correlations among these variables were analyzed. The
findings indicated that: 1) The timing of irrigation was the primary factor influencing seed yield, while the irrigation

volume affected the number of seeds per pod. 2) Significant positive correlations were detected between irrigation at
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the budding stage and the number of inflorescences per stem, and between irrigation at both the budding and full
flowering stages and the overall seed yield. 3) The seed yield was directly influenced by several factors, including
the soil water content within the 20—40 cm soil layer, the soil water content at the harvest stage, the number of
inflorescences per stem, the number of flowers per inflorescence, and the number of pods per inflorescence. These
results indicate that the optimal underground drip irrigation strategy for the arid and semi-arid regions of central
Ningxia involves applying water at 225 m’+ha ' during the budding stage, 225—450 m’-ha ' during the full flowering
stage, and 450 m’-ha ' during the winter stage.
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Fig.1 Mean monthly temperature and precipitation in 2019-2022
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Fig. 2 Overhead view of the experimental plot in June 2021

T R I AT T, R BEAE I K < T, S SR W+ BB K o VM BRI K 225 m®-hm %5V, B BRI K 450 m®-hm 20421 -2 -3 -4 43 5] R /N X
AR H . T, is irrigation at the budding stage, T, is irrigation at the full flowering stage, T, is irrigation at both the budding stage and the full flowering

stage, V,is 225 m’-ha ' for each irrigation, V, is 450 m®+ha "' for each irrigation. “-1, -2, -3, -4” are the number of plot repeats.

F1 20212022 £ EHBEHFHESH
Table 1 Alfalfa seed field growth period in 2021-2022 ( A —H Month-day)
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Year  Regeneration stage  Branching stage  Budding stage Early flowering stage Full flowering stage ~ Podding stage ~ Harvest stage
2021 04-07 05-07 05-26 06-05 06-14 07-09 07-31
2022 04-10 05-07 05-25 06-02 06-20 07-10 08-01
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ACTA PRATACULTURAE SINICA(2026)
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Fig. 3 Analysis of variance of soil water content from 2021 to 2022
LA B S S B I (T ) R AR (T,) B )+ IR AE ) (T ) MEK 5 250 R B UOHE K 225 m+hm # (V) , 520 R B G K 450 m+hm 2
(V) s Tl ARG /NG F5:45 50 220 A0 [ A & 00 45 Ab BEAE 0.01 A110.05 7K 25 5 il # . Red is irrigation at the budding stage (T,), green is
irrigation at the full flowering stage (T,), and blue is irrigation at both the budding stage and the full flowering stage (T,). The hollow is 225 m®+ha '

each irrigation (V) , and the solid is 450 m*-ha ' for each irrigation (V,). The same below. Different uppercase and lowercase letters indicated significant

stage stage

differences at the levels of 0.01 and 0.05 among different treatments during the same growth period, respectively.
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Fig. 4 Two-way ANOVA of seed yield factors and seed yield in 2021

T FoR A RHE K 3 V FRIR A RIHEK 3 T XV 3R HE K I 9 R K d 22 BAE o nes " R T ik 3 28 57, AN [Rl/INE S0 3608 22 57 4E 0.05 K F- ik 3% o
T I . T indicates different irrigation periods; V indicates different irrigation amounts; T XV indicates the interaction between irrigation period and

irrigation amount. n.s. indicates no significant difference, and different lowercase letters indicate significant differences at the 0.05 level. The same below.
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Fig.5 Two-way ANOVA of seed yield factors and seed yield in 2022
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