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T 533K PAM Bivb i b i) Bt & X 775, ASiiG e
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1 #R57A%

1.1 REXAIBERRR

B 22 A b v [ )\ K W2 —, M S
B X PEEE, 106°09'-106°57'E, 39°16'-40°57'N, [fi
9 082 km®, H:rAybEIHFN 8 640 km®. Vb e i b
N4 536 km?®, EEEIEN 1978 km?, [EEWEAN
2126 km* P, REHVD ERIBEE 2 N 18°~220; 4RI R
3.0~3.7 m/s, H3—5 HN 4.8 m/s, fRBEIS RGHE
24 m/s, DAPERKPURE KR, HARRE Z=DAPE KON
VR H%010.9 d, KAH#E12.5 d, 79> H$30.2 d,
FEER T 35 H. SEMMPEERERNTE, &5
FT-2/W, FRKEHN 1403 mm, Hi6—9 HEFE/KE
NAEREK R 78.8%, T2 K TN 2 380.6 mm, HHXfiE
JEN 47%, BKGLZEN 58 cm, LAWY 146 d, HIEAS
3 181 he LR, MBS AR SR TR 4 RN 35 26 M
AE, AR (Nitraria tangutorum)  ¥R¥R (Haloxylon
ammodendron) N (Kalidium foliatum) %5 . 3%
FEAKEL B R Db RS A%,
I AL T 3 22 A RV AR S R OB AR A,
107°02'11"E, 40°24'52"N, ##{k 1 049.6 m.
1.2 Ra#ry

ik PAM NHE TR, AGBHERR, 2 TFEN
12.0x10° g/mol (Bl 1200 /3 Da, Da #ix—A 2C J& 15
B 1/12) , KIREEN 20.0%, AEBSWT 63 51 1%5
BRI ER 1 300 FER4EK, BRARPARNT 0.5%, BH
IR BRI K A AE R BVE R, Fh R i HE K 22 42 T 2 4t

PR H R T S A A A R GRS B, A
Kb+, 25H 1.57 glem’, FRLE1£<0.075+ 0.075~0.25,
>0.25 mm 7355 2.65%. 97.1% H10.25%, KT &
TIKEN 0.55%, JiEMFIEKER 5.65%.
1.3 Rt

RIET 2017 4F 3—6 A K 2018 4F 3—6 ALELS %A
DI AR 2 RS 1 B 4T
1.3.1 PAM {362

2017 4 3—6 H, W5 LA RS+ CRIFR R 2,
JR K B 0.55%) KoK A ANRID -+ CRRIFR AT
+, FEAKSEEN5.65%) JxtR, 2 KT R E
i 1.0, 2.0, 3.0, 4.0 g/m’ [ PAM VW, KT+
IKGFIE BN, R PAM AN [R5 B0 5 22 A ATvb 5 X
o R R, LR PAM B XU Vb (436 i &

2017 k500 6 b, FEAMEHESEE 6 ik, JL36
AR ANEEAHS TR TR , Hrh AN EEf 3
ANEERR FH T e 496 2 I 45 i 78 5 PR Ui, 3 MEEAR
FATF- Il 3R 2 45 R B . BUBYsREE A3 KR

2017 £ 3 A 10 H, £ 2GRV E2T 4, R0 HT
¥ 15.70 kg HARKFRIRID 23N 58 20 cm, &5 10 ecm, K

50 e PANARFERE T CREMFEAEE 4.0 kg) , A AT M)
EFE A, (ARG 60 cm, BEMLHEFIRR —2%EL, PAHER EX
T RERRGT N X7 TR AR XGE . XURI I REIA . A T 8 G b il
TV S D B I A P REAR AR T FNIR Bl 58 0 B0 45 R (s,
FEREAR LA A HOBIYD Fe ity F ORI S 200 (36.40%) [F € T-iE
HIE 100 em FOARIGARZEE b, ARG AR 0 Tt K & it
PAM W&o N T BEGIAPREN (FEZAERFIREE KD Xk
gk g g, EMNARERE I W, SRR — S
[ — f AN R — [ BREE B AR A TR AT ISR 3 A,
PSR/ 3230 R 0 R 5 45 SR AR s

RIGHTHE 0.1, 0.2, 0.3, 0.4 g 7% 6 3 PAM #EA
24 17 800.7 g HIZEHKH, Ff PAM SERVERE /7 BT+
XERER) 24 ASFEFEH,  AHYS TR AT Lm0t 1.0, 2.0, 3.0,
4.0 gm’ (FEFHIERZHATN 0.1 m®) K PAM IV Ffi
KT Bk o & Bk B (FREA /K FRIES] 5.65%, W
K= AR+ 38K — RF IR XFEFERT
+HRE) , @ PAM1.0. PAM2.0. PAM3.0 £l PAM4.0,
[EJESF IR R 6 /N REFE - BET 800.7 g 4K, 1R
fi LS K ZIR RN, AR I AR L, R 6
A FEFEVE TR R T
1.3.2 PAM#&A 7 &

HRAE 2017 4F [R50 45 JL S A 2 STkl 419192526280,
2018 £ 3—6 H, LLAT HAMEAE - xR, ¥ 2 g/m?
1 PAM 25T T+ 3R 2 (RIFRT-H PAM) . PAM
THTF XT L RZEBKERXT LK EREA CEFR
T PAM JEBI/K) KW PAM ¥ 2 R T H /K ik 3
MORD (fRIFRIEHE PAM 350D » #R1T PAM Jiti Fl 77 3225 X
Vo R B2, BLSE sk PAM B X v A £ 488 i P v

2018 IR IL 5 AN HEE, 6 IREE, 3L 30 MEFE OF
AEMY TR | HAPEAEN 3 M
F -0l 5E 3838 2 1 4 B 78 s EE ARk i, 3 MREAR T
Mg HIERZ AL R L. ProysmgfmHEs ks,

2018 FA5ACHAIFERE /N (HIFREE B [ s R
FAEE VFEAR TR IR I R AT R AR S 5 2017 fEARTA .

2018 4% 3 H 14 HETH PAM 1) 6 /MEEARFITHil
PAM JEWi/K AL 6 MEFERERE 200 g HFF, 5 0.2
g PAM JBE 5] (BEF HIERZHAUN 0.1 m*, PAM i
&R 2 gm®) , RGBT RT R E. T
M) 6 NEEFE K T PAM JEWK K 6 DMEFE, 5 PAM
FHes, AR LIERE Y SBHN 800.7 g 4iifK,
TR REFE H 0 33K 3 I8 BIMLAT . T8 PAM ¥R AL
B 6 MEFE, BAFEFEH 800.7 g AilifKIEME 02 ¢
PAM, AWrSeah DAL BT/ iE MR, R G Y8 SI W0 2R
AP LR )R, R TR Y 58K A8 B A,
Pl 6 MFEARAE Xt B A i T
1.3.3 RBidAREZESFR

2017 - J¢ 2018 4F, RIAT R T Ao PAM.
W% it P AM YA YRRH S 7K B X 77 %o 40 1% i 350 50 58 1D s
Tl PAM. Wijiti PAM ¥V FImE KIS FEAE | 85— K448,
AT X XA, T-H PAM. Wi PAM {5 00F15E 7K
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SERE R RAAE . T A RS LRI T L T4 PAM,
5% Ji PAM Y2900 A 5% 7K i 3583 2 R IR F S0 R i 7 7
. BORAEFE L EOK A SBUR IR LR Z 4 T
B 3 2 R B 10 B A RR LR RLE I, 1 iR 2R
SR B I ARG 5 oL SRR RS TR R A . D
T (R A 8 i A 1) A B8 R I G - 438 5K 2 B Bk
AR 2 1R 06 25 SR
1.4 MR E

IDN /&P JEBLS

EFER G20 A E HOBO /N H )< 4k
(H21-001 #diREEAR) , MBI 1] (1 B /K 2 A B 3
T 2.0 m Abf H 35 KSR AR H B KB XGE .

2) 4 B 7 G PR R i

M 2017 FEF3 H1SHE 6 H 12 H. 2018 4E 3 A
15HZE6 A 12 H, FkE 15 d (4K 10: 00 B A4 1E
FEAS b TN T &5 R 78 76 B AN KU R O RE AR R, I E R
AE PRI 4 e 78 w5 P (IR Gk R A5 AR IR R T
gh R S EIER BN E S, AEE LEEREM
B NS, %) M. 25 % 78 55 A v
B 5 Mkl 2 (£E 1 Bk 20 cmx50 cm BY 3 1A b 4%
1 emx1 cm RIBMHE, SR G ICEEREAE Bl g 155K 2 45
B FHIEEBD 1, 2017 3 H 25 HE 6 H 8 H (&
3A25H) . 20184E3 A 29 H&E 6 A 12 H (% 2018
F3H29HD, SR 15 d FARE I e AN [F] AR HE )X
. B XTSRRI E R, KR T E TR
ARA N, ARAE D KA, R R O B A 2R AT AR
JRE. WIEERFRREE 2 X R & K 4
R R K E R, K ) R R A KT R

&, VENREDE B [F) Ak B 3 R ik i, JRAR 3R
W5 T AR K LB, W A R A7 AR R R Tk
(g/m®) Je JRPhiR o

3) SRR S R PUBY R N IR A KR

M 2017 FEF3 H1SHE 6 H 12 H. 2018 £ 3 A
15 H&E 6 A 12 H, 455§ 15 d A b TR 52 45 K7 JE R
g PUBY SR R RIS AR IRERE T, TR R R
Mg IR ZGE B (IR 25 Y R RN T
I it N4 77 e % A 1 38 3R 2 10 45 17 J2 5 8 AR R S 1) R
B, mm) , HMHEE I (BWT2XZIL) l5E 45 f 8y
BRI (kPa) P9, FIHETVEIE R R 2 22 I 138 57
BEKE (%) (HUFEfE S B K S A 1A B Ah
HUREFLER, DA IR 4 0] 3R 2 45 R (e ) o
1.5 HuE4biE

MR E 5K FH Excel 2010 HilfEEIZE, KH SPSS19.0
AT AT BN 2 5 2 93 1s >R HH Duncan’s 2 8 HLEGHEAT
Fe e MAREAY 2 MG RIGESE, WA student test
RO 6 Ak PR ) ) 22 S S 5

2 HZRES

2.1 RIEHA B AYPE K B K KR

2017 SEWINIE] SEPE K 42.6 mm, P 3 H 14 HE
3 H 23 HOKHBGEE 6 d, FE/KEE 15.1 mm. 3 A 24
H#& 5 H 13 Hi%Eg: 58 d LlKidRE, 5 H 14 HEEK
1.8mm, 6 A 4 HF 6 H 5 HorHIF/K 12.3 il 13.4 mm.
W ISR H 2 XGE T4 3.83 mi/s, £ H i K XG5
6.33 m/s, TR XIE 5.0 m/s PIHIRES A
41 F1 49d, FRBERKGER 154 m/s (] 1a) .

18 0
T j 1
~ 14
T 14 W H X Average daily wind velocity le E
E a] 1:121_1 1 XA Maximum daily wind velocity <
S, 12 @ FE/KitPrecipitation 18 &
£ 110 §
S 10t {12 &
< 8t {14 8
§ 116 &
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% 4F {20 ¥
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g [T i L e
0 26
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18 0
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IV
~ E
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E i} 13 %
z 110 &
g 10y {112 8
g st 114 =
= 116 2
=] X
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Fig.1 Wind velocity and precipitation during 2017 — 2018 monitoring period
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2018 FFHEMIHARI 3 H 16 H. 3 H 19 H. 3 H20 H
K5 H 18 HrBilB#/K 2.2 2.6 3.7 A12.3 mm, JLitF&
/K108mm. 3 H21 HE S5 A 17 Hi%EZ: 58 d TLlEK. I
THATE] H ¥ RGE N 4.59 mi/s, B H iR RGEF- 8
7.09 mv/s, RIS KR )R E 0N 44 d F1 48 d, K
st KGE A 15.4 m/s (B 1b)
2.2 PAM BT = 3T 3% XU B9 520
2.2.1 PAM "R AT LIELRBEE. LRBEAERL
ISR G Foh

KT LA RIGTIA R T s B, AT L AEANE +

TEKI Bt = KRGOl R an s H 9 HAI S H 24 HE4s
FEBRAT, T PAM /A [R] 5% it 52 110 45 12 788 i PEE ) e s it o 11
FrE AR, 52 H AR K SRR FE AR AR . 24P K
Fi/b B TEREK, VD RGE R I, AR b B ) 45 e B
P RAREUR A ik AT: U BRI KR 2, I
TEREUD I, AN [F) 4 B ) 45 Rz 78 6 P T v o M DU ] XL
T W25 B 5 AR F R TR ANE 1 (P<0.01)
MORNVE 1 OB 2 K T PAM AR [FRISTjiE & (P<0.01) ; PAM
AN [F) W% it e 1) 45 2 7 i P I o T it R P PRI T PR A, AN
Fwi i HEREZER (KD .

#1 PAMAEBEEFRHGHTLREREBESE. BREEMBEE

Table 1 Crust coverage, crust thickness and shear strength of soil under condition of different spraying amounts of PAM
i W5 H Y] Determination date T4
i H Item

Treatments 03-11 03-25 04-09 04-24 05-09 05-24 06-08 Average

AT+ 98.87aA 97.98aA 14.35¢C 98.68aA 44.43¢C

piba e 100.00aA 99.46aA 98.46aA 23.16bB - - 99.06aA 60.10bB

B it PAML.0 100.00aA 100.00aA 100.00aA 89.86aA 81.56bA 76.42bA 100.00aA 92.552A
Covgfal;te % PAM2.0 100.00aA 100.002A 100.002A 91.42aA 86.47aA 81.56aA 100.00aA 94.21aA
PAMS3.0 100.00aA 100.00aA 100.00aA 93.4aA 88.68aA 82.54aA 100.00aA 94.95aA

PAM4.0 100.00aA 100.00aA 100.002A 94.53aA 90.24aA 84.68aA 100.00aA 95.64aA

AT+ - 1.27dC 0.96dC 0.74eC 1.12dC 0.58¢D

piba e 1.31dC 1.33dC 1.01dC 0.81dC - - 1.13dC 0.80dC

BB PAMI.0 3.42¢B 3.47¢B 3.36¢B 3.26¢B 2.98¢B 2.52¢B 2.69¢B 3.10cB
thickcn?ssst/mm PAM2.0 3.72bAB 3.76bAB 3.68bAB 3.53bAB 3.21bAB 2.96bAB 3.12bAB 3.43bAB
PAMS3.0 3.86abA 3.92abA 3.86abA 3.71abA 3.46abA 3.16abA 3.37abA 3.62aA

PAM4.0 3.98aA 4.02aA 3.98aA 3.85aA 3.54aA 3.22aA 3.42aA 3.72aA

KT - 4.5dC 3.9dC 3.4dC 4.1dC 2.27eD

G B opib 43dC 4.7dC 4.1dC 3.6dC - - 4.1dC 2.97dC
B Crust PAML.0 18.6cB 19.4cB 19.8¢B 20.1cB 20.2¢B 20.3¢B 20.4cB 19.83cB
shear PAM2.0 22.8bA 23.2bA 23.6bA 23.7bA 23.9bA 24.1bA 24.3bA 23.66bA
strength/kPa PAM3.0 24.6aA 25.4aA 25.6aA 25.7aA 26.0aA 26.2aA 26.3aA 25.69aA
PAM4.0 25.4aA 25.7aA 25.8aA 25.9aA 26.2aA 26.4aA 26.5aA 25.997aA

7E: PAMI.0 . PAM2.0. PAM3.0. PAM4.0 55I37R PAM it AR 1.0, 2.0, 3.0, 40 gm?, “FRAREHELE)

s WEAFBENFAE RN 0. FFIARNE T

RERR A A AR E LR (P<0.05) , ARKREFRFRARLEZ AFEREEZR (P<0.01) . NHE.

Note: PAM1.0, PAM2.0, PAM3.0, PAM4.0 indicate that spraying amounts of PAM are 1.0, 2.0, 3.0, 4.0 g‘m'z, respectively . The “-” indicates that the crust is not formed,
when calculating the average value, its value is 0. Different lowercase letter within the same column indicate significant difference (P<0.05) between different treatments,
while different uppercase letters indicate extremely significant difference (P < 0.01) between different treatments. The same as below.

PR T B R REE  )  7 JE R R B2 B K R RS
R K i 22 U & B 0, R K/ DU s R BROG 45 BEATAE o
PAM A~ 7] W it 8 (1) &5 7 J& P T2 [ % i 1 348 vy 1) 345
JEL, T T TR] P A 0 ) A i, 3 D R TR . e S )
AT AP35 R B A S S AR A 1 (P<0.01)
MIFNE A S KT PAM1.0 (P<0.01) , PAMIL.0
TE (P<0.05) kT PAM2.0, PAM2.0 f{J23% (P<0.05)
T PAM3.0 1 PAM4.0 (& 1) .

AT R R - 1) 5 Bt B o B 32 B B K I
ATEAR, PAM AN [ Wi i 58 110 25 Bz Bt BY 56 B 32 B A2 W it
S, HBE R ) RE LR L2 ETE . I AR
S LE R HUBT R S (P<0.01) (R THAIE 1, A
IR B ST PAML.0 (P<0.01) , PAML.0 It &
F (P<0.0D) & T PAM2.0, PAM2.0 ff152% (P<0.05)
T PAM3.0 1 PAM4.0 (& 1) .

2.2.2 PAM %33 at 138 4K E A £ 38 Rkt Bk

PR LRI - 1 3 K e A2 R K,

PAM AS[RIWE it & (1) 1338 7K 73 B 52 B K 2 Ak, 52 PAM

M it R P S o B T R 1 TR 38 3 UK R A
FRF AL L (P<0.01) , WA REZE (P<0.01)
fi&F PAMI1.0, PAMI1.0 F15&E:3 (P<0.05) {&T PAM2.0,
PAM2.0 5 PAM3.0. PAM4.0 Z A EREER (£2) .
0 e = == i X 20 S P O
PATE R B K I sem, RIS, &b X
HREGRZ, RO ENER R, FKRERZ, &R
Ko KRR /N . PAM AN [R5 i &2 1 -+ 398 XUl B Bk 52
VDR YD KRR EAFRK 2 ), 5 PAM 5T
B VIR OC . WA MR T L AR L. PAMIL.O.
PAM2.0. PAM3.0 A1 PAM4.0 FX A4 24 743
23 065. 6 639, 3 488, 3234 F13 216 g/m®, & Xk
FE 1576+ 14.69. 4.23. 222, 2.06 F112.05 mm. PAM1.0.
PAM2.0. PAM3.0 Hl PAM4.0 1 RUi& 43 51 4 AT 111
26.83%- 14.10%- 13.01%7F1 13.00%, J9MIANE 1] 28.78%.
15.12%- 14.02%7F1 13.94%; 1EANE 9T 1/ 93.22%.
PAM AWt 2 A RIFMEER, 2565584 PAM
st A 2.0 g/m’ DLERRCR B (R 3D .
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Table 2 Soil moisture under condition of different spraying amounts of PAM

%
4b5E Treatments W H ¥ Determination date SEH
03-11 03-25 04-09 04-24 05-09 05-24 06-08 Average
KT+ Air-dried soil 0.55bB 5.6laA 2.56cB 1.32cB 1.04cC 0.98cC 5.15bA 2.46dC
HuFnyE+ Saturated soil 5.65aA 5.63aA 2.58¢cB 1.34cB 1.06cC 0.99¢C 5.21bA 3.21cB
PAM1.0 5.65aA 5.64aA 4.47bA 3.57bA 3.06bbB 2.54bB 5.52aA 4.34bA
PAM2.0 5.65aA 5.64aA 4.83aA 3.87aA 3.53aA 2.98aA 5.57aA 4.58aA
PAM3.0 5.65aA 5.64aA 4.86aA 3.94aA 3.64aA 3.04aA 5.59aA 4.62aA
PAM4.0 5.65aA 5.63aA 4.87aA 3.96aA 3.71aA 3.08aA 5.61aA 4.64aA
&3 PAM FREIIEEFRMGTLIRAHE
Table 3  Soil wind erosion under condition of different spraying amounts of PAM
gm”
QhFR Treatments W 5E H Y] Determination date ait
03-25 04-09 04-24 05-09 05-24 06-08 Total

AT+ Air-dried soil 329aA 468aA 5 867aA 6 578aA 7 264aA 4 237aA 24 743aA

AR 1 Saturated soil 178bB 269bB 4 674bB 6 498aA 7 217aA 4 229aA 23 065bA

PAMI1.0 54cC 72c¢C 1027¢C 1 897bB 2021bB 1 568bB 6 639cB

PAM2.0 41dD 61dD 568dD 956¢C 1021cC 841cC 3488dC

PAM3.0 39deD 58deD 549dD 943cC 987cC 658dD 3234dC

PAM4.0 38eD 57eD 541dD 942¢C 984cC 654dD 3216dC

2.3 PAM iR 75 30 1 38 X G AY 22 01
2.3.1 PAM R A LELERELEE. LRFEAL
TR ILE 5R B R vk

2018 4 Il WA AR B /K B 2017 4/, 32 FE K. R
TR FH VR BRI AT A 5 IRTE4h ik
17, MAEERTH PAM 5 4 RS RERAT, T
PAM Ja WK I PAM ¥ — B 45 A7, HBE
IR AESE, T PAM J5 WK R i PAM ¥R T 45
BT R IRE R, HIME M0 R 22 R IR WA N

x4 PAMAREAARFH T LREXBEE

WEZERF (P<0.05) , REEXFINEZE (P<0.01) . 1l
JHIE) AT L T 35 45 e 78 J5 FE AR 3 (P<0.01D) IR T AN
Bt 52017 FWER—FG T PAM B34 B
BENEE (P<0.0D) &HTRTLEREZE (P<0.01)
RTHANE L, BHAET RS T Z MM, T
PAM Xt LUl R U () 3845 0 s T PAM Ja Itk [ 45
R E R (P<0.01) &1 PAM MEANE A%
(P<0.05) Il T Wit PAM ¥, Wi BT PAM J5 W5 7K mf
(Rt 3R E T RS K, (HEIE T B PAM ¥R 4.

HREEINEIRE

Table 4 Crust coverage, crust thickness and shear strength of soil under condition of different application methods of PAM

5 F139) Determination dat "
Wi H Item A3 Treatments W3 H ) Determination date T
03-15 03-29 04-13 04-28 05-13 05-28 06-12  Average
KT+ - 18.5dD - B R 9.8¢C - 4.04eD
) Rt 100aA 51.5bB - - . 10.2¢C - 23.10cB
T4 PAM . 36.6cC 12.6¢B - - 9.8¢C - 8.43dC
Crust coverage/%
T PAM 5K 100aA 98.6aA  943bA  89.4bA 834bB  81.5bB  79.6bB  89.54bA
Wit PAM Vi 100aA 99.8aA  98.6aA  96.4aA 943aA  942aA  93.1aA  96.63aA
KT+ - 1.1dC B - - 1.1cC B 037¢E
2 i JE Rt 1.2¢C 1.2dC - . . 1.2¢C - 0.60dD
Crust Tk - 2.6cB 2.4cB - - 1.1cC - 1.02¢cC
thickness/mm T4 PAM JE WK 2.9bB 3.0bB 2.8bB 2.6bB 2.5bB 2.6bB 2.5bB 2.73bB
Wit PAM Vi 3.7aA 3.8aA 3.6aA 3.52A 3.42A 3.52A 34aA  3.58aA
KT+ - 43dD - B - 4.1¢C - 1.20¢E
2 B iRt 42¢C 4.6dD - - . 42¢C . 1.86dD
Crust shear F#i PAM - 12.8¢C 11.9¢C - - 4.2¢C - 4.13¢C
strength/kPa T4 PAM WK 17.8bB 194bB  19.6bB  20.2bB 203bB 204bB  204bB  19.73bB
Wit PAM Vi 22.6aA 248aA  253aA  25.6aA 257aA  257aA 257aA  25.06aA
2018 4 Wa I HATE] Xt AR = F T3 PAM T2 RFHAEL, 52017 FREERME; WA LAIRE

GER NS> B R, T-H PAM o Mt 7K ORI it
PAM S WUG &I 45 e A AE HAEE R, (ELF I [R) ZE 452 ) 22
TS ARV WA R) KT 6 T 340 45 ) JB B A 35 25 (P<0.01)

ZETTH PAM (P<0.01) , Tt PAM (K% & #A%
T PAM 57K (P<0.01) , T PAM J5Wi7K K%
WE (P<0.01) KT Wi PAM B (K 4) .
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2 KT R0 RN L R A S R AR,
SR PUBY R AR — 8. BT PAM 45 R BBy
SRR E (P<0.01) & T X LA AR 1, )5 B
RSP R w1 1 L i 9 N E TP 7 T R
PAM EKEFAT PAM 17 . Tt PAM Jg5 i 7K Flig
it PAM ¥ ) 45 B bt B 5 R B N JR) Y AE 22 22 18
Fh o W5 W HA 1A) KT 0 SF 2 &5 R B BY o A
(P<0.01) & T 1 AR £, WA i #l 2 3 (P<0.01)
& T T PAM, T-# PAM [tk &% (P<0.01) kT
T PAM JEWi/K, T PAM J5 WK 1) H 2 &

(P<0.01) & F Wikt PAM ¥ (£ 4) .
2.3.2 PAM RRE) A 7 Xt L3R K5 Fo L3 Kbk ad % od
K RS AT PAM ) 358K 2 B AN E
R A2 g 7 A, =3 0 3 K ) SRR A K
BIZ /DR A, THPAM JGWEK & 5 it PAM 7%
W RS2 B K ma b, 52t 7 IR RE i o s I )
AT 1P LI 5 KR 5 TR PAM BIEEAAHE, 2 %
BN R (P<0.01) ICFHIANE L, ANE -1k
(P<0.0D) I TT#t PAM J5Wi7K, T-H PAM J5 Wi /K 1%
22 (P<0.01) KT Wi PAM B (K5 .

£S5 PAMAREAART LES KR

Table 5 Soil moisture under condition of different application methods of PAM

%

5 H 3 Determination date 44

AbFE Treatments T
03-15 03-29 04-13 04-28 05-13 05-28 06-12 Average
A TE Air-dried soil 0.55bB 1.38dC 1.14bB 0.97¢cC 0.87¢C 1.18¢cC 0.74cC 0.98dD
HuFN¥E 1 Saturated soil 5.65aA 2.42bB 1.16bB 0.98cC 0.88cC 1.19¢C 0.75¢C 1.86cC
T4 PAM Dry sprinkled PAM 0.55bB 1.46¢C 1.18bB 1.01cC 0.88cC 1.19¢C 0.75¢C 1.00dD

T PAM JEmEK

Dry sprinkled PAM+spraying water 5.65aA 4.56aA 3.54aA 2.46bB 2.24bB 2.06bB 1.97bB 3.21bB
Wi PAM ¥ Spraying PAM solution 5.65aA 4.78aA 3.67aA 3.34aA 3.08aA 2.98aA 2.68aA 3.74aA

AT T PAM AN AR £ 59 X R A2 e v
JTE K K B . T4 PAM S WK RIS iE PAM (1%
B2 ALYD RGE R B K2 4h, 5 PAM it FH 7 vE 25 DI AH
Ko WEMHIE AT+ AL T PAM. T PAM
JEW KRBT PAM I XUk & 150 50 42 249,
29403, 22 445, 4 720 % 2 681 g/m®, & X IHIEE A

26.91. 18.73. 14.30. 3.01 A1 1.71 mm. T-# PAM. T
B PAM JE WK RISt PAM VAW KUk & 23 A KT+
B 53.13%- 11.17%A81 6.35%, NMAELH) 76.34%.
16.05%H11 9.12%; VAT 1 1 KUk & T 121 69.59% .
T PAM 557K e I55iti PAM ¥ WA R 4 0o /b RVt
B (£ 6)

#6 PAMAREEAARTLERME
Table 6 Wind erosion under condition of different application methods of PAM

-2

g'm
W52 H ¥ Determination date P

AbFE Treatments arif

03-29 04-13 04-28 05-13 05-28 06-12 Total
AF 1 Air-dried soil 8 167aA 15389aA 7 539aA 5028aA 3297aA 2 829aA 42 249aA
HIFN¥E T Saturated soil 3 764cB 10 367bB 5338bB 4296bB 2 826bB 2 812aA 29 403bB
T4 PAM Dry sprinkled PAM 4072bB 5339¢cC 3769cC 3798cC 2 669¢cB 2 798aA 22 445¢C
. T4 PAM Lf,ﬁ:ﬂ(' 324dC 623dD 954dD 1091dD 943dC 785bB 4720dD

Dry sprinkled PAM+spraying water

Wi PAM ¥ Spraying PAM solution 156eD 468¢E 472¢E 628¢E 471eD 486¢C 2 681¢E

3 it it

PR RS I EAL B B A AT A A7 A5,
[ 5 L0 R RV — S 3 R PAM AR
—MEME R T REY, RARGERIKE IR RIS AR
FABON, PAM ¥t 7E L3R 2 AR B KU VD, ¥
& PAM 87K iR G T R BEIR A 1, RERSTRIT . BLZE
R 45 KRR B AT P - S0RE, AR AR U 3R R T
JREG R, PRI IR R R R, B A LR S KT
Hefi, oG T ERURCE A2 KR, AT IRD 1 Uk
S PAM BAIRAIAOW N . B RESEIEA, REXSAH
ANE LSRR B L B R 45 R Y B K Y R 4
Rtk MIfH&E T LHEUR i sh )k > g =

PAM [ B RTAR N B L3RR 2 7], kD - 3830k 2 7]
B A, I RO 2 R R RE R AR, > T
BORLHIIR S, $&w 1 LSRRI AR E IR, s> 1 4
HERURL I AR, g4k, PAM FE-RIER E LA K
AT R0 L HERURL IR K 3 28R, AR ik SRR fR FF 5K
A KR, P E IR R K RS 5 ), iR
T HERURLIA R REE 71, B 1 RO A HT X T e
Sy 2532 R R A R R ) Lt Ll KR
BEVRSE R, o B W BTG (4 7K 20 9T o 55 S5 - R Z R0k
SE IR PR AR Y BT B S RV S B,
GERE TR GRJERE . G5 R PUBT IR MoK S EAME
S HARBEKRIREME, T HL45 B B0, HisTiRfE s, S
SERATHIBER, PR . 3258 5 ¥ R,
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MRS T AE RIS W LR Y BOK 7 s B R 2, TR
RIGVILE I BEHURBIEE 70 T T 1, Bl G 2K 5 2880
KR IRk s, o AE 71328 5 KT LR R 2L
PAM Wi, T4 i A s s, R, B
BUGERERROK, AR, RN B T 2 R R, R
[ VD BE Sy EkaE, HURRRE Sy, H45 R R R,
T3P KA R, R TR e R R KU,
AR R . PAMIL.O JE 45 B AR 7, Bt BY o8 5 AH
SFRAR,  7E TEAE AT B AN W ik B D PR AS BT 5 ol s
GEEIRIR, BRI 2, IR T SR EE
5. PAM2.0 (145 57 JE B % 45 B i B s B 4 PAM3.0 Al
PAM4.0 5%, (HIH A& 5 PAM3.0 fl PAM4.0 A —
#H, W PAM2.0 CEA RIEFHPURNDLEE ST, PAM AN[F
1% it R P &35 Bz 7 B 5 ol ) ) ) KT R 1S, X 32
PR GE F K o B R RRAR, (R 45 B BUE N R 2
2?:.51‘/&][21'23]0

PAM T T -8R 2, TRk LR, A
REAE LIERET At e, RATERKIGA BB . 5
WIAA D ERK, ETHE PAM K2 Cg AR, %
RIS b st iy, Kh BT )T+, B
B PAM 45 18 2 Bk v FEAR PR i PAM 7R
SAVIIATE R 45 e AN 52 %8, b5 KT BIAS v ok &% 44
Tl R A L, DR AR IR R P S T Xk BE 7 T R
FaR . T PAM JEWK 5 PAM 7R R 36 w1 -+
HRIZREWIL R BGE , HE R EEE R, SR
JEH PSR R, RIS KRR, R PR
s B KT BAS BTk B D T 3 2 3 R A R
ANWTBE Dl R Rk, 45 7 JR R R AR GBI 5 AR
38 B K BRI A HL o0 45 R T BN, RSOk A
e IR Kb AN W 3 5 T 8 s i 7 A KU, R A
PAM JEWi/K 5Wi PAM ¥ 1 R Bl 8RS8 K, B
Mg JE W AG . T PAM JEWK K45 B85 PAM
W A EY, 552 B AT BIREIR B4l SR
T R T PAM VAW W PAM VAT BRI 45 B2 1)
A, i BEJE, Bt AR S R 1 R A 2
PR TRt B D S ) B ok, R T L XU ) 0

G 22 A AYDERYe XOK RISk =, Mo~ ANH, VAR
PAM TRELHFERE MK K NTT, H PAM AR %
B, AEmHE, K 2.0 g/m? (1 PAM TR0 T %
JZ JE WK SRS KA FARLE B KT 2.0 g/m® [ PAM T
MU TR e IR S, R AE YD el i
RIZAEE K, WA SR, ATEUE S PAM %
5% it T v ok 3R 2 A R R

4 2 it

D R+ RN E R 1 PAM Y, TR
THERIZ MG I AT G5 SR A T
SRR, BRI s 2 PAM B R H) 2.0 g/m’
I PAM 59 T 2 A R B

2) X PAM jifi &N 2.0 g/m® B, K PAM T-H#T X
PR PAM THUS BB, thnT A R B ek

ERIEE R BT S5 R 45 R P ey g R S K
2, PRACLIE XS, H AT PAM JE WK FPTR R
D1 AV 3R JZ il PAM R

3) Wi PAM VAR THFERE K N T7, B
19 2% A5 0D X AE P& R R 2.0 g/m” () PAM T-¥3 it T
WAV ol 3R 2 s Uit 5 A i R sh b ek Lk
EWUK, A RO K
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Effects of spraying amounts and application methods of polyacrylamide
(PAM) on aeolian sandy soil wind erosion

Bai Gangshuan'?, Luo Dong?, Miao Qingfeng®, Zhou Nan?, |Du Sheni*?

(1. Institute of Soil and Water Conservation, Northwest A&F University, Yangling 712100, China; 2. Institute of Soil and Water
Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling 712100, China; 3. Shaanxi Yi’an Construction
Engineering Co.LTD, Xi’an 710021, China; 4. Water Conservancy and Civil Engineering College, Inner Mongolia Agricultural University,
Huhhot 010020, China)

Abstract: Sandstorm and desertification have posed a worldwide threat to fix quicksand and reduce soil wind erosion for
people's living environment. PAM (polyacrylamide), a kind of linear polymer, has been widely used in metallurgy, building
materials, paper, mineral processing, oil production, sewage treatment and other industries due to its strong hydration and
viscosity, and thereby it is also expected to resist the wind erosion. There is no any toxic effect on soil when spraying PAM
solution on the soil surface. The main reason is that the sprayed PAM solution can form hard crust on the soil surface, and then
the crust can effectively protect soil from wind erosion. However, the crust condition and wind erosion resistance of PAM are
closely related to the PAM application methods, spraying amount and structure of soil. Moreover, high concentration of PAM
solution can be a high viscosity, difficult to dissolve or spray, and lead to inconvenient spray on the surface of sand dune or
soil. Taking the aeolian sandy soil as test material, this study aims to explore the optimal spraying amount and application
method of PAM to prevent wind and fix sand, while reduce water consumption, by tailoring the properties of air-dried soil
(aeolian sandy soil) and saturated soil. Specifically, the effects PAM of spraying amounts on surface crust, moisture and soil
wind erosion of air-dried soil were investigated to determine the optimal spraying amount of PAM, and then, an optimal
amount of PAM was used in the following ways: dry PAM sprinkled, dry PAM sprinkled+spraying water, and spraying PAM
solution, to explore a facile method for the application of PAM. The results showed that the soil shear strength, the coverage
and thickness of soil crust after PAM treatment increased with the increase of PAM spraying amounts, all of which were
significantly higher than that of air-dried soil and saturated soil. The soil moisture after PAM treatment was significantly
higher than that of air-dried soil and saturated soil over time. When spraying PAM of 1, 2, 3, and 4 g/mz, the wind erosion
were 26.83%, 14.10%, 13.01% and 13.00% of air-dried soil, whereas, 28.78%, 15.12%, 14.02% and 13.94% of saturated soil,
respectively. When the spraying amount of PAM reached 2 g/m*, PAM can effectively reduce the wind erosion of aeolian
sandy soil. After 2 g/m* dry PAM sprinkled+spraying water and spraying, the coverage and thickness of soil crust, and soil
shear strength were higher than that of air-dried soil, saturated soil and dry PAM sprinkled. In dry PAM sprinkled treatment,
the coverage of soil crust was lower than that of saturated soil, but higher than that of air-dried soil, whereas, the thickness of
soil crust and soil shear strength were higher than that of air-dried soil and saturated soil. In dry PAM sprinkled+spraying and
spraying PAM solution, the soil moisture was higher than that of air-dried soil, saturated soil and dry PAM sprinkled. In dry
PAM sprinkled, the soil moisture was basically the same as that of air-dried soil. The soil wind erosion after dry PAM
sprinkled, dry PAM sprinkled+spraying water and spraying PAM solution were 53.13%, 11.17% and 6.35%, of air-dried soil,
respectively, and 76.34%, 16.05% and 9.12%, of saturated soil, respectively. In the dry PAM sprinkled+spraying water, the
resistance of wind erosion was close to that in the spraying PAM solution on the surface of aeolian sandy soil. In order to save
water and manpower when preparing and spraying the PAM solution, two measurements were proposed. One is that 2 g/m2
PAM powder can be dry sprinkled on the surface of sand dunes and soil before rain in the wind-sand areas according to
weather forecast. Another is, after dry PAM powder sprinkling, the sprayed water on the surface of sand dunes and soil can
effectively fix the quicksand and reduce the amount of soil wind erosion.

Keywords: soils; moisture; PAM; spraying amount; application method; crust; wind erosion



