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Abstract: In order to explore the effects of subsurface drainage with different sand filter materials on rice growth and
soil salinity in saline-alkali soil, Qiuyou 88 was used as the experimental material, and three kinds of subsurface drainage
sand filter materials were designed, including fine sand (F1), fine sand and fine gravel 1 : 2 mixture (F2) and fine gravel
(F3). The effects of different subsurface drainage sand filter materials on rice growth, yield, water use efficiency, fertilizer
partial productivity and soil conductivity were analyzed. The results showed that the stable filter layer of F2 treatment was
beneficial to 0-60. 0 ¢m soil desalinization, improved rice root environment, and promoted rice growth and yield. Under F2
treatment , the SPAD value of rice leaves at jointing stage was 10.24% and 8.67% higher than that of F1 and F3 treatments,
respectively. The net photosynthesis rate and transpiration rate of leaves at heading stage were higher than those of F1 and

F3 treatments, and rice yield was 21.82% and 15.29%
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and F3 treatments. Therefore, in areas with severe soil salinization, the use of 1 : 2 mixture of fine sand and fine gravel as

subsurface drainage sand filter is conducive to reducing soil salinity and improving rice yield.

Key words;

Hh ] R A B AT 24994 9.91x 107 hm® | 3 B 43
AFEVEAL ARIb ARt Riifg S X B R LA
TEANWTY R, P2 R Bk 2T 2% . -3 Eh ik
W H SR R A SRR A R K T
— Ik a0 s mR b |, e BRI R A K R R
i, PRI ER etk 2 28 180 A i 24 v AR Ml R 1 R B
22—, Eh il IE B 24 A 5 3 [ 1 I ) X
A, AT AR B A AN T 2, R EE DT
TR e KRR I R AR 0 LA K R T R4 e
AR WIS R PR, T S i A R AR KRS R T
vt LA 4300 H A e SR OR AN, HLRE
A 25 15 BURE FHHE K AN KRR AR R IR BE0AL 1B
Ry =" 4 fa | DR x5 R A S, T A
P S TR 45 5 LAy AR it T R HE KA S — A
AR 3A BRAE i , LR B FEAE AR )2 LA Al
A, IR HEHEACHE SR, DT R 2 b R oK A7, ks
VEUIAR ZR 3088 S fE =i 70 DR, 4
K5 FH S T 245 A R 0N R A T B A AT
B,

MLAF R, [ P A2 3 B ok 5 A HE AR CHE R 4 AR
7 RKEEFE, F 58 45 5 2 W ws 4 ) s s
TSI RO B W PR R, O HUR
XUZ G HEK 2 40 0] LA 308> o, Heg e,
[l st 165 A5 A o Rl 2R 7R JRE R ot A K 3

251

saline-alkali land; pipe drainage; sand filter material; rice

BB —E RN, H AT, B HEKHEER SR T
FEEBEP TR MR W =90 E SRR
S5, 5% T A R DR R AT ST b AR SRS
TR | B E DX S D R B I HE KR IR AR
Wy AR - SIS W) AN R 4 BRAR, DAOK A
IR, R AR RRL AR A S AR A
RE =R R IE R, 70 AT 5 A HE K 0 8k 26
XoF KA A A AN R 3 B, 5 A 5K R E
PR LIS A K A B R BB 2 TR, Sy T 6 e
I HE K 7 St — 2B AR A

1 BRI

RIS XL

AGREE T 2021 4F 5-9 H 76T H % F IR X AR
JITT 2R IX A F £ A A WF #5417 (106°17'E, 38°
28'N, 1 107.2 m) , X5 X H 4R B R &= 2
175 mm, “F 325 & FEiA 1 500 mm, 1 F /K # R 2
1.26 m, A% H - BB /YIS 0~ 60 cm 115
K 1.51 g/em’, HE R RHREK i 21. 85% , 13 pH
8.6, T4 5.2 o/ke, JB T HEEL MM, +
HEnE A A, AL BE N AR S B 76. 8
mg/kg 17. 5 mg/kgHl 355.3 mg/kg, RI X HNAH H
SR G,2021 4E5-9 HKAEAE K Z% H BN & X
HGP AR IE 1,

11

,é\ ~~
= 3
]
iz =
: g
= &
B 5
- I
5 |

45

0 la | .

05-01 05-18 06-04 06-21 07-08 07-25 08-11 08-28 09-14 10-01

HE (H-H)
W REM i  -— HEHS

1 2021 FiRKEEX 5-9 AWBMERER A FHSRE

Fig.1 Daily rainfall and daily average temperature at the experimental site from May to September in 2021
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Fig.2 Distribution chart of different sand filter materials
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Fig.3 Effects of different sand filter materials on plant height

of rice
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Table 2 Effects of different sand filter materials on diurnal variation of photosynthetic indices

plREE it Qb B 9.00 11:00 1300 1500 1700 1900
AR wmol/ (m? + s) ] F1 2.18+0.24b 6.41+0.72b 4.53£0.19a  11.66£0.53b  3.11+0.32b 1.20+0.24c¢
F2 5.48+0.36a  12.46x1.27a 6.76+0.79a  14.07£0.16a  4.6620.22a 3.1620.16a
F3 2.95+0.11b  11.28+1.05a 6.42£1.08a  12.90+0.72ab  3.33+0.55ab  2.26+0.33b
Jala] CO, #eBE ((pmol/mol ) F1  324.47+6.18a 285.38+1.91a 286.33+5.13a  281.94+2.90a 361.07+5.92a  380.49+6.80a
F2  297.81£6.60b 268.28+3.29h  279.64+0.91a  260.51+3.62b 323.01£3.97b  343.59x4.52b
F3  305.75£6.33ab 279.11x1.24a 282.57+4.30a  262.35+1.75b 321.21£2.85b  346.9324.97b
S mmol/(m? - s) ] F1 0.287+0.012a  0.420+0.015a  0.177+0.008a  0.267+0.029a  0.153+0.009b  0.113+0.007b
F2 0.260£0.020a  0.460£0.021a  0.193£0.009a  0.300£0.021a 0.217£0.015a  0.157+0.012a
F3 0.273£0.015a  0.417£0.009a  0.153£0.023a  0.233+0.012a  0.170£0.006b  0.130+0.006h
ZEE AR mol/ (m? -+ s) ] F1 2.37+0.04b 4.30+0.15b 2.57+0.16b 6.61£0.17b  2.61+0.11b 2.38+0.18b
F2 2.79+0.05a 5.17+0.14a 3.53+0.07a 7.36+0.12a  3.81+0.10a 3.12+0.03a
F3 2.69+0.11a 4.52+0.09b 3.25+0.01a 6.42+0.11b  2.49+0.05b 2.27+0.04b

F1.F2 F3 W3& 1, =6 38AnR 5 5 A R/NG - REa 7 Ak B i) 22 5 8 3% (P<0. 05) .
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Table 3 Effects of different sand filter materials on yield indices of rice
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e 7= i A SRRRER, L2 Mo 45 0 R 55 P e FE 4
TR AR

[ Y TRT bt SR ORI A
o (kg/hm?) () (%) €53) (B, 1m?)
F1 8 010.67+201.00b 30.73+1.59a 93.54+0.76a 110+2.65b 324+6.11b
F2 9 758.21+£249.28a 34.03+0.73a 95.87+0.47a 130+5.69a 354+6.35a
F3 8 464.23+223.12b 30.80+0.64a 93.71+1.29a 120+4.73ab 328+2.31b

F1.F2 F3 W3 1, FFIARR/NG FEER R PR 22 57 53 (P<0.05)

2.4 AELEXKBENZRBE. RS EFTHLERM
BB & 7= 1 200

AN T4 BEK AR 7K 23 R FAE A D A 7 7
RAFTR, B4 LA AR OT 3 R E it

HE S AR 55T, K FEE D 28 1 & /N B R
YN F2 4bFH F3 AbBR F1 ACH, HAALBZ [ A
MR Hop P2 BRI ZE R A F1 AL B
F3 PR3 IR T 46. 10% F1 42. 36% 5 7K R il 5 7K




70 AN N A o

2023 4F 45 39 B 1

I3 HE TR R AR K 23 2B 77 0% B K B/ IMRIR R
F2 40P F3 AbFE F1ACFE, H F2 AbBRIK A =808
B8 F1LOF3 A3, b F2 4b BEVE EOK 432
FRRR BEROK G A2 77 OB AL FL F3 A3 43 5142
T 23.08% .126. 87% F1 17. 07% ,100. 00% ; 7K & At
B A= 7 7 B R BMR I F2 AR 3 F3 AR B F1

R4 TR RN K FEK S 7= AR EMR £ 7 F1 3500

AbFE F2 AR FRACRHMI AE 77 0 2 S T FLUF3 Ab B
F2 0P ) O N8 A6 7 7 A B NE A= 7 A I A=
PRI F1F3 Ab B HR S T 21.83%,21. 81%
21.82% 1 15.30% . 15.27% . 15.18% , W 7E F2
b BE A R R AR i K R K 0 R R A R R A
7= AR BEKAE A ML 0 i, 3 K R i

Table 4 Effects of different sand filter materials on rice water productivity and fertilizer partial productivity

UR/ES MEBK IS REMOK AR WA= T BN AE ) T ERIEAE )
(m*/hm?) (kg/m*) (kg/m?) (kg/kg) (kg/kg) (kg/kg)
F1 11 908.95+67.89a 0.39:0.01b 0.67+0.02¢ 29.14+0.79b 41.64+1.13b 403.05+10.97h
F2 6 419.50+144.25¢ 0.48+0.01a 1.52+0.01a 35.50+0.91a 50.72+1.30a 490.98+12.54a
F3 11 136.70113.69b  0.41+0.01h 0.76+0.03b 30.79+0.81b 44.00+1.16h 425.87+11.23b

F1.F2 F3 L% 1, [FFIAR/NG SR RR AP E) 22 5 .3 (P<0. 05)
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Fig.5 Effects of different sand filter materials on electrical conductivity of soil
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Fig.6 Effects of different sand filter materials on soil desalination rate
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