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Abstract: [ Objective] The effects of different irrigation methods and irrigation amounts on soil water, soil
salt changes, and oat growth characteristics were explored to provide a scientific reference for improving crop
production efficiency and soil water management in saline-alkali land. [ Methods] Pot experiments were
conducted with three irrigation treatments: conventional irrigation, fixed unilateral root-zone irrigation
(FURD, and alternate partial root-zone irrigation ( APRI). Three irrigation amounts were evaluated: W,
(60% 0,—70% 0,, 0, is field water-holding capacity), W,(70% 0,—80% 60,), and W,(80% 6,—90% 0,).

Conventional irrigation was used as the control. Therefore, there were a total of nine treatment combinations.

s HH#1:2023-11-15 f&E B H#:2024-01-04

BEITIE : [H K A SRR &0 13008 ) 7 4 Y E X 22 U5 38 Jak 1) 4 398 /K b 3 A8 WL B 55 5 A AR A 9 7 (52379042) 5 H O 4 75 T Db & 30
(23CXNA0025) ; H it TS & TR 300 H “ 2% 1 45 X2 W L0t 9¢ 3 KUBS 00 5 T 4 R & 5 7R 87 (23 YFFA0019)

F—1EE 981, B UK, Bl A kB B A 4, 2097, EEMNFERX AT KA IS . Email: wenjuzhao@126.com,



%33 XSS AN (] R 18R 7 X K A X SR K R B e AR RO AR B9 5 i 17

[Results ] @O Under the different irrigation treatments, the change trend of water content in each soil layer
was basically the same. As irrigation amount increased, the effect of salt leaching was more significant. The
deep water content of conventional irrigation was generally higher than that of the other two irrigation
treatments. @ Plant height, relative chlorophyll content of leaves, and oat quality increased with increasiong
irrigation amount. The contents of crude fat, crude protein, and B-glucan in oat were 7.02%, 3.76% , and
6.06 % , respectively, greater under the W, irrigation level than under the conventional irrigation level, but
the SPAD values of oat leaves were lower under W,, which affected the photosynthetic capacity of oat.
@ Soil salinity showed different degrees of accumulation as oat growth progressed, and the salt accumulation
rate with alternate partial root-zone irrigation was the lowest. At the same time, soil salinity had a significant
effect on oat root growth, water use efficiency, and yield. Total root length, total root surface area, and
total root volume increased by 6.75%, 6.92%, and 12.5%, respectively. Water use efficiency increased by
17.32% compared with conventional irrigation with the same irrigation amount (W,). [ Conclusion] The

medium irrigation amount (W) under alternate partial root-zone irrigation was beneficial for improving the

production efficiency of oat and was better at controlling salt accumulation.
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Table 2 Division of oat growth stage and total amount of irrigation
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Fig.1 Changes of water content in different soil layers under different irrigation treatments
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Fig.2 Change of electrical conductivity in different soil layers under different irrigation treatments
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Fig.3 Plant height and stem diameter of oat under different irrigation treatments
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Fig.4 Changes in relative chlorophyll content of leaves (SPAD) at each fertility stage of oats in different treatments
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Table 3 Change of root growth characteristics of oat under different irrigation treatments

VHE R b MRELK MRELSEmH/cm® WREBMEE/cm®  WAEH WEVPHWERE 53 e
CTRI-W, 148.7¢ 47.9¢ 0.4 112.7¢ 0.9° 21.0® 1.7¢
CTRI-W, 163.0" 62.1° 0.8" 149.6" 1.8° 17.0¢ 2.1
CTRI-W; 159.7¢ 56.8¢ 0.6 121.3¢ 1.5 19.7° 1.8
APRI-W, 148.7¢ 47.9¢ 0.4 112.7% 0.9°¢ 17.0¢ 1.7
APRI-W, 174.0° 66.4° 0.9 155.7° 1.8° 22.3° 2.3
APRI-W, 163.7" 57.1¢ 0.6 124.7¢ 1.5 20.0" 1.9
FURI-W, 143.3" 47.7¢ 0.3 111.7¢ 0.7¢ 22.7 1.7¢
FURI-W, 159.0° 60.3¢ 0.7% 146.3° 1.4" 17.3¢ 2.0*
FURI-W, 154.7¢ 56.2¢ 0.5% 118.0° 0.8 20.1.8" 1.8
o HEWET7 20 (MDD 0.0007 0.000" "~ 0.001" " 0.000" "~ 0.000" "~ 0.143 0.199
e t HEBE K- (L) 0,000 " " 0.000" ** 0.000" "~ 0.000" " 0.000" *~ 0.017" 0.000" "~
M X L 0.000" " * 0.000" " 0.267 0.000" " " 0.000" " 0.000" " " 0.761

TE R 3 I RS [ 50 AN [/ - B 27 b B 2 i) 22 S P A 3 (p<<0.05) , R 1]

FI I BLER 36 5 26 43 B 45 SR 3R W1 L S [ 38 W8 7 =X R
K i T 22 HAE 6 K 43 R %% 52 e O B 3
(p=>0.05) , A& K F . 28 8 W 19 K 43 ) 20 % i
1 s T R E R 2 [ R0 VB R /N . A v A R
KR (W, ), 38 85 HE I Ak B0 K 4 ) 8%
6.30 kg/m® B H HLHE R4 & 17,3200, TEAR A5 K
(W) 0 V8 T R[] 5 A0 98 JE 199 7K 43 R 280
PRI, o B 0 ) 9 R B U /D T VR K L (R
A 5 B R A (R K A R SOR A 38 B K R 1
Hiy.
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Fo B PRYLIRVHLIG B AN B RO 2 RN B
B RERAMSEEBRAG THEAN SRS T
W A . 7E W, FEIE KT, 2 R U B AL i
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T COW, W) 5 R I R [ S S0 R A B B
B A B ARE . 5 R 295 3.3 nmol/ g, T 5885 HE I Y
B-#j B BN 3.5 nmol/g, B T8 B K A E
PAMVEE . 5 R HE R AR E L, W, HE R OK R sS B
WAL 30 A 2R 1, L i D, B 3R W S A 43 0 1
7.02%,3.76 % ,6.06 0 . Al A1 L 75 XN MEFE b o B
JK Ak R RS R BT L APRIW, L3R e S
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Table 4 Changes of yield components and water use efficiency of oats under different treatments
. i i b % 9 - 7K 4 R B0%

b 50 R e fi K /om TR/ KR
CTRI-W, 8.7+ 13,7 10.3%¢ 28.3° 4.86%
CTRI-W, 11.3° 15.7° 12.3° 30.3° 5.37°
CTRI-W, 10.3% 14.6" 11.3% 29.0° 5.20°
APRI-W, 7.3¢ 11,70 8.3" 23.3" 5.57*
APRI-W, 10,7 14,3 10.0™ 28.0° 6.30°
APRI-W, 9.0 12,7 9.3 25.0" 5.87¢
FURI-W, 6.3 8.3¢ 7.3¢ 20.1¢ 4.82
FURI-W, 7.7% 9.3% 8.0% 23.7" 5.26°
FURI-W, 9.7% 10,37 9.0 21.5% 5.11%
s P 7 =X (VD 0.000" " 0.000" " 0.003" " 0.000" " * 0.792
A‘E‘%ﬁ THEWE KT (L) 0.000" "~ 0.127 0.000" " " 0.000" "~ 0.544

K% p (H _

MXL 0.003" " 0.712 0.267 0.520 0.996

x5 AREAAEINHEERRHZM
Table 5 Effects of different treatments on quality of Oats

o LIS I W 9 T
HE AL AL <fﬁ?g <:%§@ <£ﬁf§g
CTRI-W, 11.2° 85.0" 3.3"
CTRI'W, 11.4° 85,2 3.3°
CTRIW, 11.6° 85,3 3.4°
APRLW, 12.1° 88.4° 3.5°
APRIW, 12.2¢ 88.4° 3.5°
APRI-W, 12.5° 88.5" 3.6°
FURLW, 11.0° 83.0° 3.2¢
FURI'W, 1.1° 83.3° 3.2°
FURIW, 11.5° 83.4° 3.3°
3 e

O3 KR AZ R VE AR Ay Je R A K AL AR 5 A K
WEH AR A L 43 5 35 52 VR 9 2B K, DT 52 R ) 7
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