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Abstract

Water is the source of biological survival and the necessary condition for the development of
agricultural and forestry production. The traditional irrigation method in China is still dominated
by flood irrigation, which leads to serious water waste, and also intensifies the water pollution of
surface runoff, resulting in a series of hazards, such as water eutrophication, groundwater pollu-
tion, decline in the quality of agricultural products and so on. From the perspective of water saving,
this experiment sets the target soil relative water content in the key growth period according to
the water demand characteristics of wheat in the key growth period. The research shows that W75
has higher water use efficiency than conventional irrigation, little difference in yield, and better
water-saving effect.
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1. 51§

IR PRBE A A 72 I AT W e LR SR 2 — 1] AER Eon, At SRl b /K & 5 bk
B m] /K &) 65% 4 75% [2], 13 E AV H K& 5 ELik 21 70% L E[3]. Ak 2 3 7K 55 95 8 FH R
PN K E & E RET S HKER 60%LA E, Hrh, FRMEBAH K S SR HKER) 90%LA F[4].
BWFFER, FRE HK 57 B3 SR Bk Sk i FoAh PR 2R 51 Bk s A AN 5] [6]. DRI, EEAR R
REMR 22RO R RE, DA T KR, AR S EYIK R AE7]. AR
T, DAA/NEERRR AR G, 1 /N ook AR B I IR K ) H AR AR EK R, FEARYE H AR+
BEART Fr K S AR Sl 0 g S oK &, FIHARTHE TR EAN R E, 0] DOA BRIE = BT
IR H 1)

2. MRE7%

IS (A 97E 2021 4 10 H~2022 4 6 H, AR50 SR BRI M 2 R T BE R0l B A PR A R ATk
Ay, IR TR, B, F TR, LIRS A, SR, NS K TAE 550
kg/mibA L. THIEIEAUFAE N PH Ny 8.20, HHLI 13.76 g/Kg, 4% 1.09 g/Kg, BlfE%& 78.9 mg/Kg, &
R 13.2 mg/Kg, A4 115.8 mg/Kg, 0~40 cm % H 1.40 g/em®.

BER RN RO 22, B iR RN 12 T 5 EIERCA IR R (A 46%). i B IR A (L4
16 % 46%) . SALFR(EALET 60%).

RS AN R - A i 25 &U(N) 15 kg (P20 s) 7 kg 41(K20) 4 kg, AL, ZUIE 50%)J6 jii «
50%%k 5 HIIE AT .

2020 - 4 H 15 HA1 5 H 10 HAZA RN K EAMNE 2 ¥k, 4 H 22 Hwjitane Rk w8 & S e m
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RIR — BRI AL, 4 F7 29 Wt = MEAR . MK I 7 VR R B A BRI A o R BRI X
PR HUMSEG, BUZME R PR S KR, SERR - R 13% HIFnE & /K R4 5.

3. &It

T NARGEREBRAL RN W X, W70, W75 A& GR HKEREAT /N Z2 IR AN REALHE, 2535 R A 2
MIBRGTT i RERL DT 2 SAMRE R F AR R B K LA 1, ANERHYISRRFN . S5SNI AE, b
VEE B P % A F L ARAR K S K B A LR I A, ARG R 50 mYE . NX AR 2 m SRR X,
R S50 /N DA I S P ) /N 22, I 8 X o8/ B 5 R /N XA [ o A A BRI AR 66.7 m?, Sy K IX 56,

3, ARES.

Table 1. Moisture measurement method, irrigation method, supplementary irrigation time and target relative water content

for each treatment

1 BNIEMEHE. ERERANERER BIREX &K E

e NN FMEE B AN HE K
Ab B W75 TEBE T 1% e pramy -
W (CK) IR E K& 1 HE FE R HEBE FE R HEBE FE S HERE
W70 SN Lgrd 70% 70% 70%
W75 SN g 75% 75% 75%

4, RTFE

4.1, BFETAZELEABRKENTIRSE

MRIEARIG E R, FEM AT BN e % L2 LM e Rk A LR ., mEEEET 2021 45 10 A 10 H
HEAT,  FeaR e BRI I A) 7 7K A R 5 (52 2).

Table 2. Soil field water holding capacity and soil bulk density of each soil layer

F2 EXEIRAEFIKEMLIRAE

+t= FH ] 157K % A glom®
0~40 24.72 1.45
0~200 25.47 1.38

4.2. ¥ FERTIIE

BFRAAMERT T 2021 42 10 H 10 H #2002 0~200 cm 22 H3ES/KE, BT 7~9 AN E
A 706.9 mm, 9 AR EN 111.8 mm, FEMEHCK, 0~200 cm HIES/KEN 19.76%; %58 E K 7
SITERERII . R AN AE B P LTV 52 0~40 em 2 HIES KR, T AMEKE, W 3.

Table 3. Soil water content during growth period

# 3 EEHIEAKE

W70 W75
W FRESKER  HXESKE®R  #EAkEM RESKE® HNSKE®  EKEM
el 19.47 78.76 19.52 78.96 -
AT 12.33 49.88 19.23 12.35 49.96 23.93
PiRtA ! 13.76 55.66 13.70 13.99 56.59 17.59
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4.3. REHTIREKE
JRAS SR BN R 4,

Table 4. Soil water content at maturity
=4 PHTIERKE

G OSE] T JEUREE em FKE%
W X iR 0~200 9.72

W70 0~200 12.35

W75 0~200 12.78

4.4, TIEWKEERETE
N A W AR K FEE (Mm) = 10 x r x h x (6, — 6,).
b 10 S R4, r N EIEERE, h N EERE, 0 8B TR LIERE KR, 0, NN

SR T TS )
GIES IR

FE G REBR(W XHR) = 10 x 1.38 x 200 x (0.1976 — 0.0972) = 277.1 mm,

W70 =10 x 1.38 x 200 x (0.1976 — 0.1235) = 204.52 mm,

W75 =10 x 1.38 x 200 x (0.1976 — 0.1278) = 192.65 mm,

Z HFEKE mm = PN H PR EmMm) + DT A AR KEmm) + e F L
B KA (mm) .
5. INEER
5.1 FERAMNELEX/NESE BB ENTN

2 5 FH, (EGERAF R BRI, TFIE IR S TN AL PRI BEAR, {HA W75 AL FAR
FEARK, SREH 0.40%. 1.50%F0 0.48%, {HLL W70 ZbFE [ EEA /> 55 4.29%. 9.50%F0 3.99%, #iZ

BK.
Table 5. The basic seedlings and the number of groups in different growth stages of wheat with different treatments (Unit:
10,000/muy)
5. FEIEBNESEFHHFEANTRBEAR(EN: A/ME)

Ab R HEAT fUES| WA THEH

W (CK) 18.5 75.4 101.4 41.7
W70 18.5 72.3 92.6 40.1
W75 185 75.1 99.9 415

5.2. NEFMELIER /M ZEWFMROT N

7 6 iTUUEH, fEGuiEBe PRk T AR FE BOR ik 4 BEAR & B =i 1, 43918 65.8 cm. 3.90
3.9 4, HIGE WT5 LFE, 73 HIXAL GeE R B T 2.74%. 7.69%11 5.13%, 1fi W70 AbH | FEEFHE £,
O B EeA% S FEWE B 5.17%. 10.77%F1 17.95%.
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Table 6. Effects of different treatments on biological traits of wheat
= 6. FELIEX/NEEMFERAIFM

Ab R Pk =i (cm) T AR R AL R BE(D)
W (CK) 65.8 3.90 3.9

W70 62.4 3.48 3.2

W75 64.0 3.60 3.7

5.3. REAMELER/NE BRI IE

M 7 B, ERERCEAEESRS, PN 407 Jifm, Hooe W5 43, b 415 Jif
B, MIZEAKR, {H W70 A LN 40.1 JiUET, HWAAGREEAL IR 3.84%, ZRIEK. LSRR
AL T (AR BT W70 AEFEAHZER K, 235k 38.4 A1 38.5, ] W75 AbFf/N, A 38.1. (L4 HEMALTE(Y
TR e/, 505 b W70 ALFEFT W75 4bFEAK 0.5g 1 0.4g. 1% G Bk AL TR (1) 7= & i 1, N 555.6 A JT/H
B W75 AbFE HAL G REE AL FRAIK 0.12%, T W70 AbFE AL GEiEE AL FIAIG 2.20%, 2514 K.

Table 7. Effects of different treatments on wheat yield and composition
7. FEILIERS/NE =2 KA BIFZN

Qb EE THE(H) R (kL) RREX()! P (AT LU VEE 38 = (%)
W (CK) 417 38.4 347 555.6

W70 40.1 385 35.2 543.4 -2.20

W75 415 38.1 35.1 555.0 -0.12

5.4. £ FHFRMEAENZHREKEFMKIFIRR

7 8 B, HRGHEM/K S FIFHZ N 0.861 kg/(F-mm), i W70 FI W75 AL HE 7K 43 1) FH 240
TAEGREWL, 735929 1.152 kg/(Fi-mm) A1 1.173 kg/(Fi-mm), 7353 s 33.69%71 36.24%.

Table 8. Precipitation, water consumption in wheat fields, harvested grain yield and water use efficiency
8. MkE. EFKE. TWHITRIA~EMK S FI AR

= WA 2 =. Sk dy e e SR 7kﬁj\ﬂ}5ﬁ§ﬁ$
hbx A2 A FE Y & (mm) FHFEKEMmM)  SEUCH R 2 (kg 1) [kg/(-mm)]
W (CK) 218 645.1 555.6 0.861
W70 218 471.9 543.4 1.152
W75 218 472.9 555.0 1.173
6. &R

R R e 555.6 kg, W70 Hi P~ 543.4 kg, W75 H 77 555.0 kg, 1Er- & AR E T, W70,
W75 7K 43 FI R 2 m 1 WO BB, W75 7K 20 R A0 W70 7K 20 R R 5. R, 15 /K e
WEXT 77 8 K 2 R R 3 A BRI e .

E&InE

LR 48 = UK TR (2021CXGC010804) -
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