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Abstract

Objective: The popularization of drip irrigation technology has led to the continuous accumulation
of salt at the edge of moist soil, resulting in soil stalinization. At the same time, there is no water in
field channels to irrigate forest belts in a timely manner, resulting in a sharp increase in the mor-
tality rate of windbreak forest belts. This article proposes a water-saving method for flushing salt
in the root zone of forest belts. Methods: Selecting a piece of land in the cotton field of Ershilidian
Town in Hutubi, under the same conditions of drip flow rate, irrigation time, and irrigation fre-
quency, two comparative experiments were conducted on the root zone of elm seedlings using a
water retention device treatment and no treatment, to study the changes in water and salt in the
root zone and the impact of irrigation cycle. Result: When the root zone is treated with a water re-
tention device, the device protects the bark of the forest belt and reduces the evaporation of the
root zone soil. The irrigation cycle can be extended by 25 days, and the survival rate can reach up
to 98%. After 6 rounds of watering, soil samples were taken at different depths and a horizontal
distance of 40 cm inside the moist body to detect salt content. The results showed that the root
zone of elm seedlings treated with a water retention device leached 1.68 g/kg more salt than un-
treated, and the reduction of soil salt content in the root zone was significant. Conclusion: The de-
crease in soil salinity in the root zone is not only related to soil properties, root zone soil temper-
ature, the amount of soluble salts, and irrigation amount, but also to the salinity and pH value of
the water sample.
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Figure 1. Waterless original channels
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Figure 2. Stalinization of soil
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Figure 3. Death protection forest
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2.1. REMH

1) WRIGME. RIG P R R B - BLE RS AT . IR E N 1.25 g/em®, W SkIE 4 Lh, &
UGEEZK I [R) Ay 8 h, BXEIREE A 60 em, RPN 1 2 AT 7EREE I By iy R =AU (IR A 60 em) &l
BT EE), U= SIS E NP, AENTI K RO SRR R . RIRIGG R
16.08 g/kg, pH =8.75, TIEWIUHAINGKEN 5 %. KEER) pH =8.15, #h4) 3.47 g/kg (W14 1 FiR).

Table 1. The average salt content of water samples and soil samples at a depth of 60 cm (g/kg)

2 1. Jk#EER RO HER 60 cm HISFEHER 43 (9/k)
BT pH HREMRET ST BRRET SET @SS T7T #8717+ HET SraE

IKAEEER S 8.15 0.12 1.15 1.26 0.25 0.34 0.35 3.47
TR 875 0.44 4.08 6.09 0.94 0.14 4.40 16.08

2) WK, WEIITESE: IR BRN 2 R EoAB R, K grsE e, s AR
i, BIYRE 2 BRGNP MR AR AR, AT EDIRG o e R, R RS
PERBII AR, BRI, DA 2 SFRf i el et SRR T, 3J0. i, SO kBES; HIRAER
KR TNE: IS /K EATIR K BRI (TDR); /KA 338 03 (55 77 0 B ) R VA A
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1) PRAKERE o DRIICEE B ph DR Rl FS) B P 3 A AR X S A ) ik PR 2L RS, SRR IR B n B 4 P
o B 5 RBUKEEREIE A, K 62— RN R B 7 M IR R BRI . 2R EAR
R AR AR/ IN AT 3G 980 LAy (B A RIS o g e S o [ il
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Figure 4. Top-level view of soil water-retai-

ning device
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Figure 5. Profile of soil water-retaining
device
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M, DRI IR DX SRR AT, PR X 3R 28 A, A IR X iR £, AT i by
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Figure 6. A schematic diagram of a
base
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Figure 7. Structure of two bark rings
& 7. MR R B E A E

Figure 8. Location diagram of automatic irrigation system and experimental saplings
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2.3 RESHHTES*

1) HEKFEWIRIRE . £ LR E N 1.25 g/em®, kIR 4 Lh, BEKESIA 8 h, 1 BEKMIZMLT,
7K 2 T AT RN R A B (10 75 Ab s 56 J T 7k P ] TDR AR R & /K 38, ARABAR AR & 7K R (128 Ak 1 2 HE K
.

2) WRIE AR ER S FRTIN o 7 A B 3 Sk KSR TR R B AR #E40(8 KET), BULURSE N 60 cm, Hi
TR ER A B SBORIEE 2, TR, i A AR RRAR X EE A RS O, SRR R 4 s i R AR
EEL, AR LR 5 (5 ok e B 3 4 5 A B

3) KIEL > AL B M E . © HCARI Ao il ot gt R 0 . Y MR BEVE A B 2 I AR K
TR P #5517 IS e (FR R ), IR A it 2R 30 4 P I 26 40 i AR, R0 AR R AE TR A
W% @ HTHFHEYERINARE, YRR R E VG WA F, T4 BE T ] 1 HERS Ak AR K,
e AR X AT LU BORRIOT, DAL, DAMIAC AR AE S A IR X K N2 R i B 1 SHfd AR X
FIEHAGTE 20~40 cm FIVRSE, ACTARIX 32 B AR 7E BT 0~14 cm [ISEHI[9]; FAfE R BAR X = Z oA 7
0~60 cm IR, KFHEIX 32 B0 AR ZE FE A 0~40 cm G FEI[10] [11] [12]. ZE& /b bk 2 MR, T
S A, DA B Sk KPR 40 em AREUEAS IR EE 0 AR, WRIE AR SR S s B AT b . T
UEEER b, DARERIGR R AR, SRR 7 HEAT 0T b, ARURE I £ 23 Y0 ) P Ak k2 1) A AIG B B B
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Figure 9. Changes of moisture content before treatment
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Figure 10. Changes of moisture content after treatment
10. AFREHEKETL

IR LR B9 #AT AT A WA XA R KR BAC BRI 2640, %1 0~20 cm 2 [a] 3%
K HIZEREILER, THOKS RGBS, KN 20 K5, 0~20 cm 38 /K3 T HEK AT
1 RMERE, Hik, WERXALIER, #EKEBNT 20 RAE. ARKEELSE)E@E 10 FiR),
LA S KA 25 RAFATHEKAT I E/KER, BEKFMIRT KA 25 K. MHITHIZE 20 cm 2 [Alff - &K 5
AR BA R, 30 ecm DLF LIS /KRR IRES, (REFIRIX LIBrts, AR TRmmEL, 3
KJE I 25 KA E (G 10 FoR).

3.2. RfRkRELEMAFLIEX R X L REL 5 R0

1) F PRk e B AL ST A b AR (¥ e #h 2 th 2. 7EVEK 6 (RS, WEZKER 20 ML) 138 £ 73 K
WA L R E A 11 AE 12 Fse R EAAEEE 6 UOEK IR ZE 20 RWI AR hiA F 202 B
ek, AHRIR M ER I 2 A -T2 (& 11 FroR). HIOR/KZEE AL TR 6 YRiE/K G 55 20 RN B AR £hid 5+
2t D HIZe, MIRRI L S Eh C fhZe(tnlEl 12 FroR). 7EM iR X I GRKBRe B AL T B 2610 T, L3k
73 WA ISR BT AN BRI DL (dn B 11 An1E] 12 o)
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Figure 11. Salt curve without treatment
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Figure 12. Salinity curve under treatment conditions
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2) EREIRIX AR E AL 6 DR SAAE T, AR A B0 Sk /K-F-EE Dy 40 em AbAS R B2 57>
RN 45 R A0 2 Fror .

Table 2. Salt content at different depths at a horizontal distance of 40 cm after 6 rounds of irrigation without treatment (g/kg)
2 2. TAIEEK 6 RIEKFEEH 40 cm LA RIRE RIEL 43 (0/ka)

WREE(m)  BRIREIRE T "ET IR T LR BET WET + WET BTER

5cm 0.32 3.86 5.67 0.87 0.13 4.15 15.00
10 cm 0.29 2.94 4.29 0.68 0.11 3.67 11.98
15cm 0.21 1.83 3.83 0.53 0.09 2.84 9.33
20cm 0.16 1.65 3.64 0.42 0.08 2.43 8.38
30cm 0.38 2.46 3.58 0.51 0.05 1.86 8.84
40 cm 0.46 2.56 4.62 0.65 0.16 2.18 10.63
50 cm 0.63 3.16 5.82 1.24 0.19 2.35 13.39
60 cm 0.76 3.43 6.93 1.67 0.23 2.46 15.48
PIE 0.40 2.74 4.80 0.82 0.13 2.74 11.63

3) EMHIRIX R/ AL RE 6 VRHE/K 6 AE TN, FERRIE AR B Sk K1 BE 9 40 om AEAN AR FE #5731
Rl &5 R an 3 fror.

Table 3. Salt content at different depths at a horizontal distance of 40 cm after 6 rounds of irrigation treatment (g/kg)

52 3. AIEEK 6 RFFIKFREHR 40 cm & AELRE BIEL 5 (g/kg)

WEm)  BRERERET "ET TR T BT BET WET + BT BTER

5cm 0.13 2.45 3.47 0.45 0.09 2.57 9.17
10cm 0.11 0.86 3.15 0.34 0.06 2.15 6.68
15cm 0.08 0.72 3.12 0.33 0.05 1.34 5.66
20cm 0.05 0.64 3.02 0.29 0.03 1.14 5.18
30cm 0.03 0.96 411 0.25 0.12 2.26 7.73
40 cm 0.22 1.35 5.92 1.28 0.16 2.75 11.70
50 cm 0.48 1.78 8.21 1.82 0.21 2.85 15.37
60 cm 0.52 1.85 10.31 2.24 0.27 2.92 18.11
YA 0.20 133 5.16 0.88 0.13 2.25 9.95

4) HIR/K % B AR FAN AL FRIN £h 50 25 IS 7 o Gl ¢ 3 R 4 vh il et 22 il FH R 7K 5% B b 2N
AR, MR ST 40 om ARANIRIR L #h 70 R R 2R (1] 13 AT 14 o) AR
HRDCR A DR BAC B AE B 2610 R, HIREE D SRR A 22 57, UMM B AR XA R
KEBLIZEAE T, BEREK B3 2, SRR N 1 Eh > & 18R, BUREIRIERIA L, BEVERIA R K
Kl 14 FT7R).

5) ELRKRE AL H 3R UBRARR o AR PR IR EAEH AT, PR K
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i, WK 6 YR THE HIRER D R . BRRER D I CR B R 1) SRR A N 40 om KCHCE UL &
DEMECK B 3 fJa 147) 2T L PRACE, LRSS RRACE M A T SRR R (R e 4 P
R)e

Table 4. The amount and rate of salt reduction after 6 rounds of untreated irrigation in the root zone (g/kg)
4. REXFIBEK 6 XETER 7B E M R 2R (g/kg)

har BREANRE T SET HRRET 87 BET WET + T BEToE
14 £ 53 (g/kg) 0.44 4.08 6.09 0.94 0.14 4.4 16.09
K 6 U5 (9/kg) 0.40 2.74 4.80 0.82 0.13 2.74 11.63
B & (o/ka) 0.04 1.34 1.29 0.12 0.01 1.66 4.46
FEAK 2 (%) 8.81 32.94 21.22 12.63 7.14 37.67 27.73

S5 4 AT AT ZER BRI R ARk BLAC T 6 K, ZEI A3 Sk S B 40
om AR FIVRE 540 BORLIISE ST MK LR A MIMEAE R Ty 4.46 glkg, MK L-HE£R 5 0 R Ay
27.73%. ML HEVE AR KBRS, K RO S, X LR 4 1 A R R
Ak T IR . MK A ORGSR A 6 R MU WD, R Pk R
AR, AR MR P AR A IR, LK B 5 A R

12

10

| 1)

5cm 10 cm 15cm 20 cm 30 cm 40 cm 50 cm 60 cm

EHRBRERET BEET ORBEET O8SET BEET DB TS

Figure 13. Salt transport under untreated conditions
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Figure 14. Salt transport under processed conditions
14. SEMEHTEHRTHIZHE

6) fEORACR BACPEIS IR IR PR . FEW BTIR X ORACR BLAC B2 T, W BTIR X 32 7y
AL SRR BEKUCE. PRACRE T BRI R AR A H VIR, WK 6 RAIRK LS
RWT: PP AR X R v R Y (0 0 SRR IS, o MR ZOT IR B 2 (W 5 FR) -

Table 5. The amount and rate of salt reduction during 6 rounds of irrigation in root zone treatment (g/kg)
Fe 5. RXALIEREK 6 RETEL 5T AIPEIR & K FEIRZE (g/kg)

#hor BREANRE T 8T BERST S8 7T  BET ST+ BET O STRE
LR 24 (g/kg) 0.44 4,08 6.09 0.94 0.14 4.4 16.09
HEK 6 UG (g/kg) 0.20 1.33 5.16 0.88 0.13 2.25 9.95
FA% 2 (g/kg) 0.24 2.75 0.93 0.06 0.01 2.15 6.14
P12 (%) 53.55 67.45 15.19 6.76 10.18 48.87 38.17

XF 4 5 HEAT /AT A AERT AR X F OROKE BLAR R 6 DCREAK SR T, IR IR B R Sk KT EE 9 40 cm
AN P £ 53 RUAS D 235 SR T AR IX 33 R 70 (R FEIR 6.14 glkg, ARIX 85 ER7) (1 2Ry 38.17%

DOI: 10.12677/wijf.2024.132019 139 Mol AH g


https://doi.org/10.12677/wjf.2024.132019

REST « FFIR %%

XFRI: ARIX -4 R R AR I, R DX L3 11 36 23l i /K B P 388 22 S A, AR TR IX 3R
MR E S TR E . I ROKERN S E MR TR E R S BN 2 WA KRR, XK 4 FI5E 5 #1759
Prer . g o BEE KB 2 I 2 TP K. R AROK B B A A B AN B ) 25 RAHLL, PR/K S B ARFFIR X
IR, HE S IR ER BRSO T AR R4 5, A EE AR A BEAR G (1 35 7 PR IR B 25
4 1.68 g/kg.

3.3. RAKKREXNNEREHRIFNRM

H AT TR A . RS RIEASTaa A m e bs, BT A e RS, Kk, RAEESHE
PrR(EFE T R L RS . AR DRSS ) SRARRE PR R R 0 X A B 1 s o IR 25 R SRR E
AL FEAIA KRB ARG AHEL, PR XA B S 0, RIX Ik, 2R E R, RLrREER
T GG, W8 H 5 HIFURARF t, 774 M (8] L Ab 3 ) 5% 20 K, B fa. 1L BI553)
WIS PR B A SR AR 2R ik 60%. FE R T AR X AR /K B B AL R () 4610 R, R /KR B 78 o5 AR AR X i J i 4
G 1.2 m)f, FERIRX R LR R, XK E IEHE NS KSR RFFE 20%~25%I[0], LRA74 B (7%
FEI5 98%.

4. g

AR EE X K THAAHE) WV LA BOR 2 5, i i) FH TA) 2R R TG /K HE R AR (R IR . (E T E SR 1 T
T A R AN S, IR (BRI RV R o5 R SR e o0 FH K R B R
A TRTAR (1) 386 KT 38 22 46 1) JR[14] [15] 0 38 3 150 SR 008 /K 25 B OGP P AR DX R 20 RS2, i P R K 2
A3 JE AR AR X L3 R 43 B R PR, Bl K B3 2 AR X 3h 0 AR R AR IR I AL 2, JEH R R 0~30 em
DLk SO B3, 30 em o R RAEIR IR 2, AREG S 5 AT AT 7T 45 A — X [16] [17] [18]
[19] [20].

5. &P

1) PR BRARYEA BRI AN, S0 L CRAR Bz 1A 5 A AR 56 3 R DX~ 380 ] 4 266 Je m 38 45 R /K 2%
BIRN, oKEEMPREGE R, nTULEERA, SIHREAL, Wos @, MM, RIER Ry
B IR/ NS E SR .

2) 1B TPTAATR RESIVIMEIR, DRI P AR DX R VI R A R, s AR AR X IR iR 2R
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