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Abstract

This article explores the effects of different drip irrigation belt types and drip head flow rates on
the growth and yield of alfalfa through the application experiments of underground drip irrigation
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with different drip irrigation belt types and drip head flow rates. The results showed that the yield
increasing and water-saving effects of the medium flow rate treatment (2.0 L/H) were significantly
higher than those of the low flow rate treatment (1.38 L/H) and high flow rate treatment (3.0 L/H);
When the type of drip irrigation tape is different, the performance of the internal patch (serpentine
hole) drip irrigation tape is better than that of the internal patch (circular hole) drip irrigation tape
and the strip type drip irrigation tape. It is recommended to choose an embedded patch (serpentine
hole) drip irrigation tape for better suitability, and to choose a medium flow rate treatment (2.0
L/H) for drip head flow rate, which has a significant increase in yield and water-saving effect.
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2. M55 %E
2.1. BRI

IS R A T 7 AR B AR HOAZ 0k ER X, HAL B 22 LR S| BREX, R4 106°03', db4f 38733,
MR 1135 K, FTHSIR 8.5°C, FTHMENELE 180~200 mm, KT 10°CHIH AR 3765°C, 3%
AR IRES £, 1:3%(0~20 cm) pH 8.21, 4#H&H 0.76 g, AMLN 14.6 g, HM N &y 80 mg, HH P
N 82mg, HAAH KA 135 mg.

2.2. KR

WG X E A A R A RIS N Z A N TR RAEE A, B R R VRS« A 10 ) 7 i A
WL298HQ, 2022 4 4 H k47X gafite, FAEATER 15 cm, FEFEy 30 ka/hm, 45325 T WE 7 1RO 7K 25 1)
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MR (1) Wik s (2) MBI v R FL) T (3) Pl (eI )i ey o
SLIAIFE A 30 em, RSB A SE 1.38 L/H. 2.0 L/H. 3.0 L/H, JRERTBEJS 349 0.2 mm, i iEA 1A iR
¥4 60 cm, R VR 15 cm.
2.3. WEgH

IR 2 B 3 AKFIEAZAH &8, B kI E (W) R RER BER L (F) 2 MR 7 i kit & ik
B 3 AMANFEREKKT, 20 B R B AL FE (WL 1.38 L/H), Hifi B AL FE (W2: 2.0 L/H) A i B AL FE(W3: 3.0
L/H), AN SRR E KT % 3 Pl R ORE, 23 PRI Fr (B AL L) W E i (F1) . e v =X (ke T
FLYFRER (F2)s WAk U iE Ay (F3) Ik 3L 9 Mk 3, RpAMbHl 3 IRE S, ILit 27 MR /NX, B
ANXIKESy 6 m, BN 5 m, [HIAR 30 m2, i b b B2 [AAH BN, PRANACBRIA] A 1.5 m 5 ) F@
BE, MFACEERFER 2 A% E 1miE. WA AN 1080 m?. X5/ XA E WA 1.
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Figure 1. Experimental plot layout
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Ky IBPER R . 5 B 7 % 0 A BE E K 8 AR B RE R IEUL AR 1.
BEWL K7 77 A BEK 20 A7 AR T FE S LK B I AO™ O, RE S BV AL = 2
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Table 1. Irrigation quota setting and watering frequency for alfalfa

=1 RUEEEKETIREREKRE

HEK RS

i EREHIE in ) i
B B A Do
W1F1 600 5~7 X 4 3 3 2 7200
W1F2 600 5~7 X 4 3 3 2 7200
W1F3 600 5~7 K 4 3 3 2 7200
W2F1 825 5~7 R 4 3 3 2 9900
W2F2 825 5~7 R 4 3 3 2 9900
W2F3 825 5~7 K 4 3 3 2 9900
W3F1 1275 5~7 X 4 3 3 2 15,300
W3F2 1275 5~7 X 4 3 3 2 15,300
W3F3 1275 5~7 Kk 4 3 3 2 15,300
2.5. BHEALIE

#4 F Microsoft Excel 2019 #EATRFEANGuit o0 4, R &IUHE MARSEUS, H IBM SPSS Statistics
26 AT T . MR IR AR LSD Al Duncan vEiEAT 7 20 M 2 E ELA R R .
3. BZRE 5
3.1 FRIELRENEEHKS. FENRIY

TSk AN TE], A [F (] P9 K 23 B R s AN R, KA B e AR E R P B R ER R AR
WERACPE S, TREEE TR R OLE 20 B 2 I, DURE S 1 A T B R A B R S U R 1 g
M, TR B 2 AL B W3F2, &7 &8 16701.37 kg/hm?, H R AIALEE 2 WIF3, M7= &8A
10907.44 kg/hm?, WML, FoE8Em 7 53.11%. kit & H WLIFL A3 3] W2F1 4bH, i W2F1
ACFEF] WIFL AR, B1E TR RS ES BN 27.92%F 11.72%; # k& H WIF2 4P F] W2F2 4b
HE, 3 W3F2 ABE, 18 T 50 7 50 48 0 28.29% A1 12%; {3k i & 1 W1F3 4b %] W2F3 Ab#E,
FF W3F3 4B, B 18 T 585 E 2 B8 0 31.33% A1 9.4%; M1 =20 T 5 i = B3 K R ] LU H AR [ R
BEHT AL, WSk 1.38 L (R & AR FE WL)3E N £ 2.0 L (Hh it =403 W2) (138 7= 208 05 2 v T sk
M 2.0 L (B EAAEE W2)EnE] 3.0 L (B A HE W3) B3 7= 20K o AN [ ¥R Sk U 550 1 A R
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PRI 2), WE L REEE MR, AFER SRR, B ARE. TEM R EEK
B K P R AAAAE N B2 22 5 (P < 0.05), FEE WL R AN, BEfEbkE . R KR
SN, FERLK 7 A7 A S S b, 3 Sk R ) A [ R ] A R K R, R K 2 A
B, BT K SRR ROR, A R TR K RS, MEK AR UG, (HRAEE A Bk
Wi, FE&UERZ. B, AFOKMAES, K2 HREQ.38 LIH)& K, WEPRMES, &K
P (3.0 L/H) T 5 B R
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Figure 2. Yield of alfalfa hay under different processing treatments
B2 FRLGEZGTEEERETETE

Table 2. Effects of different flow rates on alfalfa plant height, yield, irrigation water quantity, and water productivity
* 2. TERENERMS. 8. BRKERERKSE=RNFNT

NPy 4 rr

5 Hrrm(em) i 2 B (kg-hm ?) HEBE K B (md-hm2) “ﬁé‘%ﬁrﬁ ?‘
K7k 4> 1.38 L 76.73 ¢ 11326.05 ¢ 727742 ¢ 155a
K4y 2.0 L 88.03 b 14627.06 b 990757 b 1.48a
7K 3.0L 92.80 a 16248.31 a 15324.82 a 1.06 b

32. FEXEB/EFTHEEHKS, “EFHW

B 2 [ AT LLE A ERRE SRR AN E T A, RIS P (e T L L) T VB e (F2) Bl P G
Jv (JE LYY HE AT (F1) 2397 1.84%,  EUIUG Sk =i 7 (F3) T 3438 7 5.67%, DU T 55 7 BB &
FETT R (AR A R I H Je R SO K S B R kN R

AR E T S E R MR PR RS LA 3, MRHEE b e WL, AN [ 2 B X A
B OEBKE. KO EFE R MAE P <0.05 KF NARE SR 25 5, o pygent i (e FL ) i v ATy
RO, USRI FLBY) T RE Y o DRIMge 45 P 0 (e T L 20 i L o e A (T L2 )
VET G 2% R HE S AR AT AT
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Table 3. Effects of different drip irrigation belts on alfalfa plant height, yield, irrigation water quantity and water productivity
3. FEEESHERKS . 8. EKERERKSE RN

Vel Y 4 PR

i Bmiem)  TEAREkghm?) KM hm?) @%gﬁﬁfi
PRI Fr (FLTY) 82.1b 14151.36 b 10858.15 ab 1.30b
RIS B (e 1L) 84.6a 14433.64 a 10865.13 a 1.33a
2% =X 795¢ 13634.07 ¢ 10851.06 b 1.26 ¢

3.3. FEAEEH T RIEEEER KBRS E R

TESRACHE T AT A K, RS S A R AR B 2% A N S /K S AEE LK 7 2 P e LG L] 3. |
Pl 3 TR, WSkIEN 1.38 LIH, AN[E)E A R K B AE 7265.49~7287.58 m*-hm 2 Z [i], WEWE/K 5 A2
A 1.50~1.59 Z [a]; JHSkIE N 2.0 LIH, AR H#EH /K S 7E 9903.45~9911.52 m®-hm™2 ], WL
KA PR ZRAE 1.45~1.51 2 08); kR E N 3.0 LIH, AS[ER N HE K B 7F 15318.82~15334.36 m3-hm2
Z I8, FEBEK YA FAE 1.02~1.09 2 ], FHULRT L, SRR EARE . T SRAUAEIN, B e
WK EAZEAK, FEREK A= St i . A B AR R, DA A B0y ([ L) o E e A9
Mre WSk H 1.38 L/H 3 n %) 2.0 L/H, #EB/KEIN, H8iEN 38.27%, MK A=K TR, FiEN
12.11%; i Skt & FH 2.0 L/H 35003 3.0 L/H, HEWE/K & 191y 54.55%, VEWE/K 7328 7= 22 T FRIE FE Dy 30.14%,
PRUCREI K S 3G IR BE R /N T I 3, K A= R T IR 2 T /N T a8 A FAb i P
MR, ASACHREE L. AT E H, Mk E N 1.38 L/H AT 2.0 L/H i, BEB/KER N, (23K
AEPERMERT LR 2.0 L/H B3] 3.0 L/H, BEE K BB B, RER K28 7 S R P
XU B = PR Y, AT DLIE B0 Sk BRI IR K &, A B R R mE K o A
FEH M, ARk R R, K ERE — MR, RGBT IR, PRGBS A7 % .
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Figure 3. Alfalfa irrigation water quantity and irrigation water productivity
of drip irrigated under different treatment conditions
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1) HHENEERT AT, RS TE R K B R Sk IR R R N, iR K A
ANt A T Sk U B B I 980 (P < 0.05); i Sk it B FH GV B2 A 2 (1.38 L/H) M9 hn 1) Hh it & 40 #H(2.0 L/H)
R 7 P B S v T Sk U I B AL T (2.0 L/H) B BN B A AL (3.0 L/H) 3G P2 VR o S B K
W= &, BRI E AR (2.0 L/H).

2) MHFEERREAKE TR, WEER RN, WEERE N R, K E. K R R A,
PRI &5 SFLAIE I A I P (e TR L) T L PN B (G PLEL) T e U 2% s VB e R IR 2 0 . L0
PRI (R T L) R HE 5 T
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SE

[1] FSANEE, HIEL, ¥R R, % KIEH &M N ER K S S S B e BT AL ). R A KR K
2024(2): 91-95+102.

[2] Wang, H., Wang, N., Quan, H., Zhang, F., Fan, J., Feng, H., et al. (2022) Yield and Water Productivity of Crops, Vege-
tables and Fruits under Subsurface Drip Irrigation: A Global Meta-analysis. Agricultural Water Management, 269,
107645. https://doi.org/10.1016/j.agwat.2022.107645

[3] Zhuge, Y.-P., Zhang, X.-D., Zhang, Y .-L., et al. (2004) Tomato Root Response to Subsurface Drip Irrigation. Pedosphere,
14, 205-212.

[4] Rogers, E.D. and Benfey, P.N. (2015) Regulation of Plant Root System Architecture: Implications for Crop Advance-
ment. Current Opinion in Biotechnology, 32, 93-98. https://doi.org/10.1016/j.copbio.2014.11.015

[5] Bidondo, D., Andreau, R., Martinez, S., Garbi, M., Chale, W. and Cremaschi, G. (2012) Comparison of the Effect of
Surface and Subsurface Drip Irrigation on Water Use, Growth and Production of a Greenhouse Tomato Crop. Acta Hor-
ticulturae, 309-313. https://doi.org/10.17660/actahortic.2012.927.36

[6] Geerts, S. and Raes, D. (2009) Deficit Irrigation as an On-Farm Strategy to Maximize Crop Water Productivity in Dry
Areas. Agricultural Water Management, 96, 1275-1284. https://doi.org/10.1016/j.agwat.2009.04.009

(71 MRk, HlmBE A A 7= 2 Bl KR A ], KR 55 8, 2023, 43(6): 40-47

DOI: 10.12677/hjas.2025.152022 187 b k=


https://doi.org/10.12677/hjas.2025.152022
https://doi.org/10.1016/j.agwat.2022.107645
https://doi.org/10.1016/j.copbio.2014.11.015
https://doi.org/10.17660/actahortic.2012.927.36
https://doi.org/10.1016/j.agwat.2009.04.009

	不同类型地下滴灌对苜蓿生产性能的影响研究
	摘  要
	关键词
	Study on the Influence of Different Types of Underground Drip Irrigation on the Production Performance of Alfalfa
	Abstract
	Keywords
	1. 引言
	2. 材料与方法
	2.1. 试验地概况
	2.2. 试验材料
	2.3. 试验设计
	2.4. 测定项目与方法
	2.5. 数据处理

	3. 结果与分析
	3.1. 不同滴头流量对苜蓿株高、产量的影响
	3.2. 不同类型滴灌带对苜蓿株高、产量等影响
	3.3. 不同处理条件下紫花苜蓿的灌溉水量及灌溉水分生产率

	4. 讨论与结论
	基金项目
	参考文献

