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1.1 #FRXIEH#ER
I T 2024 4F 3—8 AGE T E B IX £1°F

B IXHIIR £ 59 FRERT TR o 3% DX 5k g A (1) K B
YT RAMEX, U5 R 225K TR 2
KK HEE, AFEBRKMES, TR
%, RIZAE AR KR AE 240~255 mm, F 2
R 79 A, HAEROKIER 61.8% 4, 24
SEFIAR K i 78 & i (E601 %) 4 1 370 mm, T 548
R 5.7, BT X ZAET 1 K DR AR R K 1 H
SYECAn R 1 iR K28 & & E A o ELin 3 2
Ji7R

®1 PRXSEFHRBIRIEXFRKEADER

Tab. 1 Monthly distribution of long—term mean annual precipitation and annual precipitation

at different assurance levels in the study area

mm
& 1H 2H 3H 4H 5H 6A 7H 8H 9H 10A 11H 12A &4
SRR B 37 32 71 139 276 330 487 596 256 128 @ 3.7 1.1 2400
P=50% *F-FE/K 33 48 7.0 138 247 269 502 565 219 138 4.6 2.2 229.7
P=75% K& 27 24 52 103 204 244 360 440 189 95 27 0.8 1773
*2 MARKERLXEZRADEE
Table 2 Monthly distribution of surface—water evaporation in the study area

mm

& 1H 2H 3H 4H 5H 6H 7TH 8HA 9H 10H 11H 12H &4
KifizEk® 238 370 845 1551 1859 2014 2227 1943 1159 702 511 281 1370.0

1.2 RWiEIT 4 3.15 L/min, B B i & 12 L/(mh) .

AR IS A B Ay 3 AE I R LM R 2
2 3 KA [ HE I =it I8 - Iy =X
R AT (D) WA BT (D2) 398 W T
(D3) ;N E4M 450.0 kg/hm*(N1) \562.5 kg/hm*
(N2).675.0 kg/hm*(N3) . H [A] 34 8% 5 XA 2 ]
1 Ffzs o W Vs €7 = Il i A XN REBUM
VAT R BN R T B Inlji% A 76 XA ATl 7K e il
(BT By ) (T B & [ 2020120 5 ), DA R Y b
THE S 220 06 {0 FRR G R 9T BRSO W E L Bl
2 475 m*/hm*, ik

FABATDL
El1

HiEdgEHmETEE
Fig. 1 Schematic layout of the field experiment

AN X B AR SE AR A AT I O 140 em, BREE N
40 cm, B MAOEE 5 AT EAESE, B TR 50 m, AL HE 3
WEE L 27 /MK, RA ¢=16 mm FHHEHF 7

FE TR 6 3% TE 5 7K A1 , 4 A 3R JECE it P L R
FT25  hpk A F AR A8 38— 20, IR R KL,
DL — 5 B (B R — 44 (90 kg/hm?) MG R & &
AE(135 kg/hm?) .

*3 EXRAERIT

Tab. 3 Orthogonal experimental design

R Z K
J———
v EISIEN f‘{ijﬁi;
DIN1 HAERAT 450.0
DIN2 HAF AT 562.5
DIN3 HAF AT 675.0
D2N1 MU AT 450.0
D2N2 MU AT 562.5
D2N3 MU AT 675.0
D3N1 HFRBHE LT 450.0
D3N2 HFBE LT 562.5
D3N3 RSB HE AT 675.0
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FH SPSS 22.0 #£47 (LSD %) , i #FH YK E N
P=0.05,
2 RS540
21 AEAEMNMHEMHEEZAMSENERRE
STEHI R
ARV B AL R AR & i A
BRI E 45 R AN 4 PR . FEA[RAb B 254
T, 25 AR E I RSk ZORE D A U R A4
PRI I B AR, Bk E | 7o B E I
FIVHA 4 1t AU A0 B (D3NS) 76 1 28 e -4 Hh 22
RN AR B4 & T it SR AR & iR
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JREE A, FEA FE R A K RS A B T3 8 A 5
HICAAERCE RN A R W ICRE 77, I A2 2F FLAE K
EH o HARUL, 7607 28, D3NS 4B 4%
FORH R 5 A AU A0 B0 AR B 49.17% AN
3.86%, ‘i 35 i T LA AL A ZZ A AL, D3NS
Ab PR I 2R AR e, 451k 50.53 Al
50.38, 1M 4= AU BT i 4 AR T D2N2 Zb 3, (H A5 3¢
o XULBHK S B MAY RERAEZSH
AN EEAC A A PRI , DU B T AR 2
TE O AL SRR R A RE , KB P [R50 (2%
22 AEAE TIEHESERRES BN

ANTRI A 3R - S 2 G5 dk 4 i e 4 S
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ORI, 32 KA AR R s . Al
T A PR e R S AU A A 12
RGBS A B RS TR DAL, 3X—
ACFHIE S HEE ERR G ER T LA KB
3 KA A AT, R 2R )2 IR R 5 W EDAR R
W, TR E K 2315 sh Al A U N Rtk . (R
AEEE(ND) R, 3 (s A A g R AIC, AE & 5
REMAARL PRABE(N2) T, SN AR
o RAR BN B, H AL S A0 AU D T 5 o AL A B
(N3) N, 7545 12 &4 & W ] 4R A0 X #4411
B E K S5 DU B TREIEAR X, K43 nTHE Bl R
E ol Wi o CY N WA = T I 5 A - 1
R, TE 20~40 cm Fl 40~60 cm 2, 4R A
R B AR (A ZE A AT s/
FWrh A AL B (N2) 76 FL I AR A% ff o8 70 2 1 U 3R fit
N, AR FEARN R INAERKEE . maEAH(N3)

BUREEFHHAHEEENSERERTRESH

Tab. 4 Relative chlorophyll content and total nitrogen content in daylily leaves at different growth stages

i P W
o — —
i ”%iﬁﬁfg éﬁﬁ%ﬁﬁm)wﬁiﬁﬁfg éﬁﬁ%ﬁﬁm)w%§ﬁ§ﬁ£ ST %
DIN1 30.18+0.101¢ 3.0240.025d 31.25+0.056e 3.144+0.015d 34.75+0.095d 3.13+0.025d
DIN2 38.65+0.040b 3.2840.026d 41.234+0.073c 3.4440.006¢ 38.87+0.080¢ 3.324+0.021c
DIN3 39.75+0.086d 3.4740.029a 42.40+0.062d 3.60+0.020a 41.45+0.076b 3.614+0.045a
D2N1 39.92+0.079a 3.414+0.032¢ 40.3440.030b 3.8440.032b 39.97+0.017b 3.924+0.038b
D2N2 46.234+0.012¢ 3.68+0.015a 46.214+0.045a 4.044+0.026¢ 46.19+0.064a 3.9940.032¢
D2N3 47.4240.112b 3.8440.026f 48.05+0.023d 3.96+0.093f 47.2840.092¢ 3.3540.052a
D3N1 45.11+0.073a 3.29+0.012a 45.49+0.067¢ 3.55+0.025a 46.25+0.086d 3.11+0.026b
D3N2 48.05+0.023f 3.64+0.041b 49.084+0.030f 3.68+0.066d 49.2240.088f 3.52+0.075f
D3N3 49.1740.040d 3.86+0.016b 50.53+0.078d 3.97+0.030b 50.38+0.072d 3.94+0.036d

T FFIA R NG PR AR AR BRI 28 52 BAT GE 78 L (P<<0.05)
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T, RS AU o BTEAS + E A B I Z R
AV AT, 7E 20~60 em + 2+ HERS A AR
OBV T2 DAL b, 2 A
A BB TE A [A) A= 7 A N ORI A 4 47 1) R0 &% it
N, A B PR A
23 AREEITRZMER KD T AER T
AN TR T R it 2R X A e 2R &
IR R FBCR B QN 5 s . Al g, AR Ab B
i 2SN A S AR B B ERE TR  RR
KGRI . FEAETE K BT 1A, DINT Ab 3T 46
AR BRI, M 10.12 cm, D2N3 AP T {673 K i i
K, 12.18 em, f 7 H JE Bk £ it 20N 1 44 n %ot
A8 K B2 Y OE ) 52 R, TR RS 4B T B & I
DINI1 &b BN BASEE it e/, 3.45 g, D2N3

A (NO, —N) Frs s34/ (mg-ke ")

WAA (NO, —N) Fit 404/ (mg-kg™')

AEELR PR BT A oK, O 4.68 g, iff— LR IPK
JIE AR S0 %k A 78 T AL 0 R S W AE 7R R
DINT Ab38 R P i fAI%, 24 12 200 kg/hm?, 1fif D2N3
AEBER P R L ik F) 19 319 kg/hm?, 7E R 28kt
By i A VR R EUNE e RS R 16
B A/ AE A B e i B R B OC . 1
IK 3 I 8038 7 T, A () Ak B JR) A7 A 3 25
DINI £ 7K 53 R FHRCR AR, O 3.92 kg/m?, 1T
D2N3 &b T 7K 53 #1803 e, o 5.93 kg/m?,
SRR, Bl 2V I b i EUIE ek S, K 43
ROR B RITEE B K IR AT, B AL SR AR
f T e A b AR K 43, S 5 17 i

AW 5T 45 R, 3 E I VE TR R it B A P
(D2N3) i $i i 1 B AL S ML TR BE IR

fifA (NO, —N) i i 4345/ (mg-ke™")

0 50 100 0 20 40 60 0 20 40 60
DI | .
_ Dzl
3 [] S 8
g g g
3 7] ~ — I~ e
i o e [T-{ o b2 iy _ D2
H 7D |- ~ D3 HS Gl
DI [] ol R D1 oS ) DL LR
2 D2 -] afihirsm 8 D2 [... @it 2 D2 . e il
a ARAALH(ND) b FPREAEE(N2) ¢ HAALIL(NS)
B2 ARLETLHEMSERESH
Fig. 2 Soil nitrate—nitrogen content under different treatments
RS AREMBETEEREETERKIFIARE
Tab. 5 Flower bud yield and water use efficiency of daylily under different treatments
o S . KRR/
L. FE/KiE/mm AR /em AL R /g 7=t/ (kg-hm #) (keem=)
g m -
DIN1 312.01 10.12+0.033d 3.45+0.03c 12 2204-65.35¢ 3.92+0.016d
DIN2 302.87 10.54+0.021c 3.87+0.01a 14 4404-131.25¢ 4.7740.030c
DIN3 308.04 11.95+0.025a 4.33+0.05d 18 0094-68.29b 5.854-0.004ab
D2N1 311.32 11.3940.036b 4.15+0.11b 17 206 +59.48b 5.534-0.044a
D2N2 337.32 11.86+0.032¢ 4.347+0.32c 17 9424-128.74a 5.324-0.092a
D2N3 325.74 12.18+0.052a 4.68+0.02a 19 3194-78.21a 5.934-0.021d
D3N1 315.17 11.57+0.026b 4.25-£0.06b 17 4074-46.23b 5.524-0.063c
D3N2 323.41 11.87+0.088f 4.294-0.08f 18 6384-128.31f 5.76+0.032¢
D3N3 321.56 12.04+0.036d 4.57+0.03f 18 8794-56.23f 5.87+0.030b

T FFIA R NG R AR AR BRI 28 52 HAT GE 7 8 L (P<<0.05)
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Effects of Irrigation Method and Nitrogen Application Rate on
the Yield and Resource-Use Efficiency of
Daylily in an Arid Region

JIA Shuai', GAO Hongriang”, WANG Haixi’, JIAO Bingzhong', ZHAO Ningria’
(1.Organization and Personnel Department, Ningxia Vocational and
Technical University (Ningxia Open University), Yinchuan 750021, China;
2. Ningxia Hydrology and Water Resources Monitoring and Early Warning Center,
Department of Water Resources of Ningxia Hui Autonomous Region, Yinchuan 750011, China;
3. School of Business and Trade, Ningxia Polytechnic University of Business and Technology, Yinchuan 750021, China;
4. Trrigation and Drainage Service Center, Department of
Water Resources of Ningxia Hui Autonomous Region, Yinchuan 750011, China;
5. Ningxia Xinzhiyi Technology Co., Ltd., Yinchuan 750002, China)

Abstract; To develop a high-yield and resource-efficient cultivation model for daylily (Hemerocallis citrina Baroni) in the arid
regions of Ningxia, a two-factor field experiment was conducted in Hongsibao District in 2024, with irrigation method and
nitrogen application rate as the experimental factors. Leaf relative chlorophyll content (SPAD) and total nitrogen mass fraction
at different growth stages, soil nitrate-nitrogen mass fraction, flower bud yield, and water use efficiency (WUE) were measured
under different irrigation and fertilization treatments. The results showed that the combination of two drip tapes per crop row and
a nitrogen application rate of 675.0 kg/hm* (D2N3) was the optimal treatment. Under this treatment, the relative chlorophyll
content and total nitrogen mass fraction throughout the growing season increased significantly ; flower bud length and individual
bud weight were 12.18 cm and 4.68 g, respectively, bud yield reached 19 319 kg/hm?, and WUE reached 5.93 kg/m®.
Compared with one drip tape per crop row combined with 450.0 kg/hm” nitrogen (DIN1), D2N3 increased flower bud yield by
58.1%, bud length by 20.4%, and individual bud weight by 35.7%. These findings demonstrate that appropriate irrigation and
nitrogen management can significantly improve the photosynthetic efficiency, nitrogen uptake, and WUE of daylily.

Keywords: daylily; irrigation method; nitrogen application rate; yield increase; arid region
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