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1.1 IS HEER

A5 T 2018—2019 AFAET LA RAME} 272 P JiE S5
TR LR ARG Sl AT o 12 X SR I 2 VR i 7 K P
MR ME, PUZE4rE, HPHSE 136 C, F
/K 536 mm HEEpA7E 7. 8 H, HEEKH 2554
h, TCA 230 do X6 -39 A B R Tt R R
Wt 0~100 cm Ak HEEAFUT & 1.63 gem®, H
] #F 7K % 9 21.17%; 0~20 cm #t2 LA HUR @ 4> &
1.24%. 2% & 1.43 g/kg. HA%E & 96.58 mg/kg. #
Rt 31.21 mg/kg. HE R 180.71 mg/kg, pH 1E
7.94. NEAKFERKEH 81.2 mm.
1.2 Rt

WRIG LABT 22 22 NIRIEM L, B /N2 54T BE A
SRS R RS, SR 50 ¢ 30 4T i AR K,
F AR AT B R, R 6 47, BP 50 cm
P 64T, 2%30cm, MIEAT STATHA A NIEIEAT,
T 2018 4£ 10 A 11 Hi%HM, #HFhE 225 kg/hm?, 3%
3 emo R FIEAR R 2 ATE AN ESK
I MES R GRESZ I 5 A T A)D SR R i
HEATHEWE, WOREASERLE 50 ¢ 30 AhREAT A, FATA
BEATAR Y., ¥ 15, 225, 30. 37.5 mm JLit 4 ANEEK
RACH; WECHSATEEMIE (TEE 15 em) 7EIRCTTIY
FIVESZ A E7K 60 mm,  FEEME 77 2 5 00 1 T e
WE, L5 AN, A 3 RES, BENLHES. S
XEAK60m? T 10m, FEEE6m) o Zifhfl
B B A (ND 49.5 kg/hm?. P,05 13.6 kg/hm?.
K,0 28.4 kg/hm? it JEAE, 2 G Bl E K MOB A (ND
1755 kg/hm?. P,05106.4 kg/hm?. K,0 129.1 kg/hm?;
SXof B it JIE 4% 80 (ND 108.7 kg/hm?. P,0s 30.0 kg/hm?.
K,0 62.3 kg/hm? i JEJIE, 2 JEBERE /K SOBHE (N
116.3 kg/hm®. P,0590.0 kg/hm?. K,0 95.2 kg/hm?.
SHAth, A A it ) K FHZE 77
1.3 MEMESHE

SR T S A VA AR, AR T AR B L
HY 20 B, AR SR, BOFBCN SRR E .
R &N IR 2 m?, T JE AR, kR
o S W BRI i TR 5 =

5 F5 b AT AN /N 22 1) SR A 7 I R R
W5E 0~100 cm LEE/KFE (10 em A1)z, L4
10 B2) , MEBLETE M. SRR K BP0 R
ﬁiﬁ Eﬂ%%ﬂ(%[m]:

ET=AW+P+I+U-R-F, «»)
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s AW N BIEIPKIEAE R (mm) 5 P OMIZE B
AREKE (mm) 5 | OAEEKE (mm) 3 U AT
KB B ER LA TEYIKE (mm) 3 R A
HRARE (mm) 3 FARSHT/KE (mm) . K
RIS R A, HR KR 10 m LR, NEAE
KB KA KB <75 mmiY, FbitERd U, R,
F 7] 205
VEVIIK 3 FIFI 2% WUE (kg/m®) 50
WUE=Y/ET,, (2
X Y Nk E (kghm?) ;. ET, WEMALEE
W RFEKE (mYhm®) .
VEWE KA FIFH % IWUE (kg/m®) i+ R K.
IWUE=Y/I, (3)
R Y SRR E (kghm?) o | 2 E K
& (m¥hm? .
1.4 it ot
Fi Microsoft Excel 2013 AbFEEHEAE K], K
DPS7.05 5 fFik4T )7 22 434, FlHT & M 251%:(Duncan)

For i 72 5 W 25 1
A1 AR ERE
Table 1 Irrigation amount of different treatments mm
K
AbF S
FERb SR ERAYBY R

w1 45 15 15 15 90
W2 45 225 225 225 1125
w3 45 30 30 30 135
W4 45 37.5 37.5 37.5 157.5
CK 45 60 60 0 165

2 ERESH

2.1 FRIES 2 &2 E R

2 AARFMIA NG 8 LR R, Bk 2
AL, ANEREK B = B A R ), FPRL 2 D
W4 4P, 5 CK W3 B 2R AR, HE
T WL A W2 gh3; Ul B oK & R iR A&
INFEFERI R . WA ARSI =, WL AR RAR,
THMZE 17.00%, XEEKT (P<0.05) , {H W4
WFLE CK ZE AR TR EE 2 i s = bl
FHROKEE N2 &Y, DL wa RS, 5
W3, W2 B R 2R, 7k Wl 4bFEAT CK 2
HWINT 5.94%K1 15.31%. AJ WL, F Rl QK
AJ DA A/ N2 I REER HOIR, de SRR . TR =
ZROKER N, UM EFARE.
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Table 2 Yield and components of winter wheat of different treatments

AbFE HE4U(10° hm?) EY Tk THIB g FPRL i (kg hm?)
w1 691.7+31.46b 28.17+1.3% 41.67+1.63a 7 526.204248.41b
W2 740.87427.43ab 31.11+1.75ab 42.65+3.00a 8 176.274663.81b
W3 765.04254.09ab 33.27+2.26a 42.32+1.36a 9 280.754232.45a
w4 833.37488.69a 33.51+2.25a 41.76+1.43a 9 682.664301.20a
CK 796.70443.69a 28.38+1.45b 43.85#).81a 9 288.284482.3%

o RPEGE G A R RER R A B ] 22 7 0E 5% K, RIEl.

2.2 AEIALIBXSFEIK EFNFEKEFE HIS2 0T

INFEFEK B K PR KE A K A
o B 3 WA, A WK MK E S RFEK
0 E 2y L3 B K R IR n, e KT
306.46~399.4 mm, DL CK fl W4 B, —#5
W3 ihHZERARE, HEZEST WL, W2 kb5, #
KB R BFEKE LI N CKSW4 A FE>SW3 ik
FESW2 LbBESWL AbEE; [E/KE SR KER IR
PN W1 AbF>SW2 4 F>W3 A FE>SWA AL FESCK, +
BRI KT FEEBERE K E B Immghn, W1 b FE )+
HeReKERD, 5 CK MRS 17.94%, CK. W4
AL W3 Ab PR (8] 2 e AN R s TR T WL 4
TR W2 Ae3AE EIK A, (EmRKED, ik
R VEBL KSR OR B AE L, ke BG ns HIR
IKE, PR HOKIEFER; IR PT & b bl K
BB S PR S,  CK<W4 hb3ii<W3 4bFi<W2
AbFE<WL AbFE. FEFE/K LR R 3K BT o5 e Ee A
Br. 5 CKAHLL, W3 AEEREKYE /D> 30 mm, EFE
K& E CK /b 31.41 mm, H 2 AMACHEEF) S FE K S A
THOKEHEZERARZE: RYEE IFE B AH
bt SR P R O B IV K & S A R TR K 45
ISR, RIS B s BERE K ORI, sk E R /K )
TERHFE

% 3 RRIAIZ LA KF RA KA
Table 3 Water consumption and characteristics of

winter wheat of different treatments

ke WEK f& K K
B A oo O i T,
mm mm mm
W1 306.46¢ 90 29.37 81.00 26.43 135.46b 44.20
W2 339.30bc 1125 33.16 81.00 23.87 145.80ab 42.97
W3  367.59ab 135 36.73 81.00 22.04 15159a 41.24
W4 398.50a 1575 39.52 81.00 20.33 160.00a  40.15
CK  399.40a 165 41.31 81.00 20.28 153.40a 38.41

2.3 NEILLENNEREE BHAFKERFKRE
HISZ R
HI3% 4 AR, FEA/NEBANEFTHA, WL kLA

BR#EF—R AN R AR F R AR KR B EK T
W2, W3, W4 43, CK, FRIFHEKNGTA/INER BFE
IKECMR L3 o RPN & AL B FE K B AE 72~82
mm, FEKEEREFRIN W1 2B >SW2 AFESW3 ik
BESW4 AbFESCK; 115 B REKRAWT A& A BAE K B R
144.9~190.26 mm, &AL H R K E R KM EL,
CK 1 W4 Kb e/ &80 3 = T AL B, w3 ik
FEFE/KE L CK JiiZb 39.36 mm, FE/KELREEI N
W1 AbH>SW4 4 BESW3 AEFESCK>W2 AL, R HK
5 HIRE AR GHZ Y B S A BERE K R DL B35 72 5, 4%
Fofo R A 5 AR A B o RE K BRI K ESR AT S
R, B BOREKERIN CKoW2 4b#i>W4 b
FESW3 AbFESWI ALFE, CK B35 m T HAM AL, WK
H A I L CK B /K S AFE K 98 oK, T
CK 4 T A B G ke KE. M B /KER KR
RS 2T Ty JEE 0T 7K 40 1 T FE AE R Foh 22 )
WP S EEEECR, CKIFE RESR ATIA 2 AR EOR,
1 RIX — IR R R A RE R TEA /N A BRI, B2
DARRIEIZE R N F,  acr Mopa s =T 1t Rl R K T
TR, WHMEAR (CK) AT EHEEE
mAE, WA RIER, BEARKAREE, o g
We 5 Z& s A K, SN T S B EY B R K & .
2.4 FEISCIEXS N FFRLE 2 F7K 2 F A R A2
B3 5 A%, /NEEFFRLE 2 DL WA b3 S . 5%
a7 AR T o VR S IE R A /N 2R L B B A R K
BRI (D, BRI REERE RECN
y=-0.122 5x*+63.992x+2 701.7 (R?*=0.977 3) , &L
FEIA R B EKF (P<0.05) , W (CK) J#E/KAE 165
mm i, 77 &N 9 283.52 kg/hm?, 5 W3 abFi % FoA
B, RPGEEFEAL, e R m AN
(FPRFRLP= Bt o AN [F) AL 27K 29 F 2003 DL W3 Ab 3 A
N 252 kgim®, BE®ET CK, 5 Wi, W2 LbBif
W4 M ERARE, 5 CK ALk, W3 AhHE = &%
ik 0.08%, {H/KFFIFHZEESE T 7.54%; HEBEKFIH
FRRIA WL L >SW2 L FE>W3 4bHE>W4 403 >CK,
VR /ORI FH 2R B 2 E /K R 3G I PRI, W3 b EE 42
T K SRR I, R TN K
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HER K ISR, 5 CK A W4 A PR Bk 1
TRUKHITEFE S 780 IR e 26 1F T, KA

135~157.5 mm I}, 2&/NEEREFRTG B i 17 B A 7K 43 )
FIRCE, BRI W3 AbER 3845 & = A K i AR =

R4 RPN AN BAKRERFAKZE

Table 4 Wiater consumption and water intensity of winter wheat of different treatments

. HEINE
o it FER—HH PAT—REHAIH BERAI—RER Y R — R
FE/KE/mm 81.93a 144.90b 18.41d 24.68d
w1 FERIRERHU% 30.35 53.68 15.97 9.15
HE/K 2/ (mm d™) 0.46 4.67 2.71 1.18
FE/K E/mm 78.76ab 146.97b 54.80b 43.68b
W2 FERIERBU% 24.29 45.33 30.38 13.47
H #E/K 38/ (mm dY) 0.44 4.74 6.65 2.08
FesKi/mm 65.41¢ 150.90b 36.33¢ 43.43b
w3 FERIE R HU% 22.09 50.97 26.94 14.67
H FE /K38 5/ (mm o) 0.37 4.87 5.10 2.07
FE/K E/mm 72.26b 175.81a 51.19b 31.92¢
w4 FERIRBU% 21.82 53.08 25.10 9.64
H #E/K 38/ (mm d?) 0.40 5.67 5.79 1.52
FE/KE/mm 76.76ab 190.26a 85.92a 62.73a
CK FERIE R HU% 18.47 45.77 35.76 15.09
H#E/K 2/ (mm d™) 0.43 6.14 10.15 2.99
5 AR EKE L DEKSH A FE NN
Table5 Amount water use efficiency of 3 FJ- 'L@
wheat of different irrigation 3.1 AEHEKER T IEFE KIS
WH HEERGGhT) WUk WUEKg ) K AR S HELE T 48 8 AT K P
B, T REBKAS R T, 2R s IRk M
w1 7 526.204248.41b 2.4640.08ab 8.36:40.28a 2l g T = L, AR K 4 P
W2 8 176.27+663.81b 2.4140.01ab 7.2740.59h S B ATIRACE R, T K B - B
w3 9 280.754232.45a 2.5240.06a 6.8740.17b AIEEER, EE KR ASCR, BREE R
Wi 96mesa0120a 243007 615019 KEPY, RIRIGFRH, MFEKEE 306.46~399.4 mm,
CcK 9 288.28+482.39 2.330.11b 5.6340.29c BEE K ERIIGIN, SFEKEREIE N, BRKR 135
o+ K i A8 LR LG MK RE RO BT A, o
y=-0.1225¢ + 63,992+ 27017 K& G 0 B PRt Bk AN L 3K AR A - AT
9500 r o i /N AR B T SR 2 IR K I 2
E oom | S350 3 4 P EFEAK 1) 30%~-4096F1 20%6~30%7;
£ B D IR S P TG BT & A AN AR K K
5 0 FE, AR 60%EL . BRGRY, KR
5 oo | HESR IR R K, i 144.6~190.26 mm, 44k
= 8RR K B 11 45.33%~53.68%. 24 A FEE A [ (192
7500 BB R ECRILEE 7 7, Horh 25l A A
o . , T A4 B 4 L SR MR K S 1 9
80 ﬁ%@ﬁf 180 FEAEUEBOR, WM (CKD FERER A ] 2 Al

B1#EKkEE S0 dxn

Fig.1 Correlation between irrigation amount and yield
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EREKEAD, ARG B TR RT 5 S K T A2
BORBETT L. ARPE TS LK i, 5 CK
FAE, 2 PR s s VRO I L VB /K R I R A AT
FIEEKER, WK A AT RS AT NS B2
TIEIF B, REERKN R,
3.2 AEIEKENZNEFEMKSFIFHEN M
- 3K 43 T8 Ik XN SRR A R R AN 12 1
[ b2 S= 2 TP S VA=W SR I Sk (= Raul s A Na =B I f S
KB BE B 5 2 HE K LK o 3l #R AR T F R =
EMURFIF R MRS, 5 N, B
KRN, PRI, (Hid B K S ERAEY
PR RIK 3T P Rk R 0, B A TR o 4 e RE e
KEM 90 mm % 180 mm i, K/NEr~E#hN T
747.6 kg/hm?, K3 FIFIHALAAR T 0.10 kg/m®s /N3
255 P B PR ORI TR R =R R SR R,
TE A /N A A B AT I BEITEK, W] DA R GE
K/NERETMEIR, FEIR T AR 2K 60 mm
RE TR (PR B e, T TR B 528,
AR K45 0] A H A [R] TR A 36T Lot B T
REER, HEURBREOR R0 T ) 3 B R
7, HEK 2 ik DEAFF AR &, 2571 Rl
FEBE ST At 5 A R G AR MR . ARk
B, TERUBCHREIE T, P R B A K R 1 0
#ash, WEKEN 1575 mm () W4 LB, P EREA
9 682.66 kg/hm?, 55 CK JC1%. 3 7 57, E/K &5 135 mm
(W3 43 i, &5 CK HA FrfE R E Z 2 A
B3, WK 135 mm (1) W3 KbFE BA B K 20 R
K, b CKIRE T 7.54%, FEBL/K IR RCRBER#EK
(U8 T B AR, W3 AR BRAE AN FRAR = B [T R 2 v
TAYEMIIR S R . Rk W3 BE K AR = T 1Y
(P BRI R R0E s CKOEZK B K i Bl 1778 77
AKIERE, B9 T R IIATE A T AR, BRI T ORRRL
FEi. Uk, EIZARIR AR 75 20N T Ok Mk AT IE
BT RERE, RIRE7e 0 R LK o, $emEik
KEIFIA R, BEFF =R,

4 45 g

1) AN [F) ol AR RN JRE 7K AL B R 4 /N B FE K &7
306.46~399.4 mm . [], BEAEREKEIIEIN, SFEK
TR0 BEACR 3K SRR K 1 LA B
VEE 7K SR A N 7 B AEG s s VEE R W3 A B s/ B AL
KIEFE, IREEBKOFIACE: SEFHNRTE
VERIIFE K R AR, b 2%y R S Uit o VR 2%
AL EAE 3 o 55 E S AT K 2 BT RE o5 ERBOR, H A
PR (CKO EER AT — X 7K 3 (3 FE
P E K.

2) RIS T, ST = AR 43 2OoR AR
gE A W BRGE R R YO Y 135.0~157.5 mm, 7R EH
W, REFRTS 9 682.66 kg/hm? ki~ &, [N 74
NZE R R s DR B P o E R B B 3 =
W=, WitmKoFIHZE,
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The Effect of Hose-micro-sprinkling Irrigation Amount on Yield and Water
Consumption of Strip-planted Winter Wheat

SONG Xinyue', LIU Shengyao?, JIA Songnan?, GAO Zhen®,
FAN Fengcui?, DU Xiong"", QI Hao?, ZHANG Zhe?
(1.College of Agronomy, Agricultural University of Hebei, Baoding 071001, China; 2.Agricultural Information and

Economic Research Institute, Hebei Academy of Agriculture and Forestry Sciences, Shijiazhuang 050051, China)

Abstract: [ Background] Hebei plain is one of the most important winter wheat production bases in China and plays
an critical role in national food security. Most precipitations within wheat growth season in this region fall in July-
August and cannot sustain wheat growth. Therefore, supplementary irrigation using groundwater is needed. Over
exploitation of groundwater combining with the inefficient flood irrigation over the past few decades has led to
serious environmental and ecological degradation, and developing water-saving irrigation techniques has thus
become essential to sustaining wheat production in this region. [ Objective 1 The purpose of this paper is to study how
hose-micro-sprinkler irrigation amount impacts water consumption and yield of winter wheat planted in strip pattern,
in attempts to improve water use efficacy without undermining crop yield. [Method] The field experiment was
conducted in 2019 with the cultivar Jimai 22 used as the model plant. We compared four irrigation amounts: 15 mm
(W1), 22.5 mm (W2), 30 mm(W3) and 37.5 mm(W4), with the 60 mm furrow-irrigation used by local farmers taken
as the control (CK). Crops in each treatment were irrigated at jointing, early and middle grain-filling stages,
respectively. During the experiment, we measured and calculated water consumption, grain yield and water use
efficiency of the wheat. [Result] The total water consumption during the growth season was 306.46~399.4 mm,
varying with treatments, and the proportion of soil water consumed by the crops under W1, W2, W3, W4 and CK
was 44.2%, 42.97%, 41.24%, 40.15% and 38.41%, respectively. With the irrigation amount increasing, the
proportion of irrigation water consumed by the crops increased. The crops were most water-demanding from the
jointing stage to the early filling stage, with 45.33%~53.68% of the total water they consumed occurring in this
period. The crops consumed more water from sowing stage to early grouting stage in all treatments, while in CK the
crops took up more water they consumed between the early grain-filling stage and the ripening stage. The grain yield
increased with irrigation amount, peaking at 9 682.66 kg/hm? in WA4. In contrast, water use efficiency in W3 was the
highest, increasing by 7.54% compared to the CK.[ Conclusion JIn terms of high-yield and high-water use efficiency,
the most appropriate irrigation was 135~157.5 mm, with its associated water consumption being 367.5~400 mm.
Key words: winter wheat; micro-sprinkling-hoses irrigation; irrigation amount; water consumption; yield
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