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Abstract: The desertification control is a global challenge. Compared to the traditional desert sand fixation techniques, the
biopolymers as environmentally friendly solidification materials can effectively bond desert sand to resist wind erosion and
improve its growth promoting properties to promote plant growth, ultimately achieving permanent sand fixation. Based on the
aforementioned ideas, the ecological sand fixation effects of xanthan gum (XG), guar gum (GG) and their equal mass mixed
gum (MG) are studied through the surface hardness tests, water retention performance tests and plant growth tests. The surface
hardness tests show that the biopolymers can effectively bond desert sand particles. The XG, GG and MG solutions with a mass
fraction of 0.1% increase the surface pressure strength of desert sand by 9.4, 5.3 and 8.0 times, respectively. The water retention
performance tests show that the improvement effects of the biopolymers on the water retention performance of desert sand
increase with the increase of solution mass fraction. Moreover, under high temperature curing conditions at 40°C, the
comparative results of the water retention performance of the three biopolymers are as follows: XG>MG>GG. The plant growth
tests indicate that under indoor conditions, the biopolymers can shorten plant emergence time, increase plant emergence rate
and seedling height, and significantly improve the growth promoting performance of desert sand. The preliminary researches
indicate that the use of the biopolymers for ecological sand fixation is theoretically feasible.
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Fig. 1 Grain-size distribution curve of desert sand
Q) T T RE
s A I AE 7 7 R E D EAE BRI (XG)
RS (GG Je = MR ER A (MG), 4%
PIAMET 99% . XG A HL ST 2B A AR IR E ) —
KBRS ZHE (B2 (@), GG /&M EZRHEYI T
SRMEFLE PR R AR IR R (B2 (b)),
“HEBEIKIEZRE, BIRRROKIESE . R FE
PESR I 2 M T b S At i A AT RS, 25 pE 3



146 "+ T OB % M

2025 4E

XG 5 GG Z | n ReFAAEh R ER, B —#E )R
IR EH K MG,

(a) XG (b) GG

2 MFIKE XG 1 GG
Fig. 2 Powdered XG and GG

(3) 1%

IR A E A, FEN TR I s A
A, AR HBAPEM T TR, Pridirtya
kSR AEAE R A BEAE SAE T TE AR T IR AL X,
HIGEMR R B FR M, S
K R ORFFBE J10 B 3 AR TG i F A S AE E 8 A1

3 ETEEMTF
Fig.3 Alfalfa seeds
1.2 RWAE
(1) FRTHIAE 1R 56

F MR FE R L ARHPTI AU R IRE T, A2
EEIKRE, BRE SR INLGEERI . W T %L
AR A0 , SR T A R TN 3= 22 e e R R 45 77
TR A o 1 SR G IR A E A

TR0 K FH WP VA 1 7 AR ER Vb b, 43 T
TRESHCN 0.05%, 0.1%, 0.2%, 0.3%F1 0.5%K)4
BT REWER, B A K R EEE Xt
HH. BT EYE ST REWEKIRE I Ek
Ra BB I E], PR R = NSRS
B 24 WY, FERE S LN, EYE TR
MITCIEFE 5y 5, MU EEVDEERD s WG 2 i 1k KT,
H TR NSRRIy b i F K ol &,
SEGAFE T K. A S B CHR[20]) 3@ 1
FLI R B, W 2 B R HITE 3 Lim? A2 A B 5l o BhAh,
T2V o R AW T AE T8 R KGO R ) B
B, AV IX B 28 58 TR AR, A SORHR
FEICEAE 40°C R IR T-EA N =97 lREHIAE 1 50 %
AT FREC 300 g VB M [F]— & FE AL 15N
FLAEH 100 mm IBepfir, BT 58 mds B Ativb
TR IR T2, A R0 2 R HEZH 70 b 1 2 S

FEAHIT ;. B W IRV LA 3 Lim? HIE305 5 B 1) 5 WPy 8
YOI IR O IR AL AR ISR s FRAW N sk E
Ji B BT A A AR AR ON 40°CHITE IR TR 46 1 57
#7172 WO e 78 4 g

FRP R, OB CE TP s
W R B AR R H TV R . F R
] 402 o L AR, BRI 1 A8 Y P B b
Bl FE 2, 43 BIVE N JI58 % P(kPa) Fl 3% TH A 5
Y(mm). 23R R R, AR LR 2Tk
— AL, KR EBRA BB AR L A ] A E AL
JERI (B4, SRERFES 0.1 mm ) BRI &
WE 6 MAFEN EATIERE, BIHEARPMEERR
FERIE 12 R

E4 BLERA
Fig. 4 Photo of solidified layer

R E 3 A PAT R, IS R 3
RERMME R AR 2 3 ANIIE ) S KA AR/
EHA — A5 EME Y ZE (I A 15%0), &
ENES B ME, BURRMEAE A ZH RS R 5
AR TR ER, RUNARE ZE R R, Wz A
SERAER, T EHIRE R R .

(2) /KM RIS

ARG R FH -5 2R A P a0 [ (e e g 5 ik
FELE 40°CHITEIRTERF N FRY 72 h J5, At {31
A 50 g KB AMERELEENFMET GRE 16~
23°C, FHXHEBIE 30%~50%), &K 24 h FIFRE LN
ERFERI K, BRI S /K EA T 45 1E
R0, A E 3 A PAT R, e B s r b B
J7 15 TR R TR ARG

NIRRT 3 R AR o R A P AT D
TRAKTERERIRZIR, R B INKIE 4% 5% EE (4=
FATRAMS TEWEDRIREZ D fil&iak
N 50 mm. WU B KA 15% 0 [ ALV 37 75 AR
FEo AP E T 40°CTEE TR N =Y, BFE24h
FARRE VLN E AR &K, BERIRFEEKER 0
IR . BRI E 3 A PATIREE, HA FRRRE
FRT-4 P 22 5 AE 0.05 g/em® DL, REGH0 1 A #E



%13

MR, AR TREWESED SRR 147

125 ) 2 T s K

(3) WA KR

TRI6 R FH W 1) 5 sAR VbR . 5 e R
IR FE A 2 AR 13 ALY R T FE I K, A
FIFHEWN R 2 5HEKRY, RIEA TS CER21],
sE G RMAMEE R R, ERURESEN 0.1%FM
0.2% I 73 R BRI R, DLalizk
AbHR R FE A A0 R

¥ 500 g VOIS IR — = A SR BN HAR A 100
mm [FGEAF N FF 12 SR i e VDb R T8, DA
HRARE S AT s B VDD R I 514 20 i
SBT3 LB EREY) 0.5 mm VRS, SR EH
3 L/m? [R5 5 ) YDy 3% TR 2 STl A= W v 4 1
KAV CFFRA VAR  fe A ETE
ENFET GRE 16°6C~23°C, FHMHEE 30%~50%)
B8 30 d, FFIEIRER 1 e K & K, it
BEIHE] L A 30 d B B WA T .

=1 BEHNEKE

Table 1 Water sprinkling amounts during cultivation period

47K &/mL WE7K I 2]
50 BEIR, FLOR, HIK
25 FI2R, BISK, FI18 K. F24 K

1.3 IR

RIGAN B T B AR E IR TR A L g . e
T ERAR v i 20 A IR AR A=, BN
DHG-9245A (5 (a)); 3Em i AW LIE A 2
HIRAF MK TYD-1 B (B 5 (b))

) X

(a) ERTHRAE (b) +HERERE
&5 IR A

Fig. 5 Photos of testing instruments

2 RNEERSDH
2.1 FEEERWE

FMAE R 45 AR 2 o, SHIRALRFER
RKMEAEE RN 3.9 mm, JIJ5EAN 37.63 kPa, ik
6 2H R R 3R TR P B S i o R . AR E BN
0.1%MIRIGAL AB], 4 XG. GG Al MG 1AW ALFE I
PR FRY R IG, VORI 2R TR 540 S 2 e HR A 1)
4.3 5. 3.4 f5F0 4.1 f%, 7750 B4 2 X BRI 10.4
. 6.3 f5M19.0 5. RIGLEREKMH, EWEn TESE
YImT LA S S5 R, L R IR o [ R R

®2 EYES TRAVENWD RN RAREMECEEE
Table 2 Surface hardnesses and solidified layer thicknesses of

desert sand solidified by biopolymers
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Table 3 Growth of alfalfa in desert sand solidified by biopolymers
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