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Effects of Biosurfactants Combined with Soil Conditioner on
Sandy Soil Properties and Growth of Leymus chinensis

LI Wenqi',ZHANG Xin', TIAN Liang',ZHANG Kaiyu', LI Qiang" ,KANG Furen’, GAO Mang®
(1.Yulin University/Shaanxi Key Laboratory of Ecological Restoration in Northern Shaanxi Mining Area,
Yulin 719000, China;2.Shaanxi Darun Ecological Construction Group Co.,Ltd., Yulin 719000, China)

Abstract: In this study, by a field experiment, various biosurfactants were mixed with soil conditioners at consistent
proportions and dosages. These mixtures were then applied to sandy land and sandy soil in predetermined amounts to study the
effects of different biosurfactants, specifically T1(rhamnolipid) and TZ2(sophora glycolipid), in combination with soil
conditioners on the properties of sandy soil and the growth and development of Leymus chinensis, and investigate feasibility of
biosurfactants combined with soil conditioners. The result showed that compared to CK, for the treatments of T1 and T2, the
moisture content decreased by 27.7% and 20.9% , respectively; while bulk density reduced by 5.9% and 2.9%, respectively ;
pH decreased by 2.3% and 1.8%, respectively; organic matter content increased significantly by 91.1% and 39.8%,
respectively; available phosphorus content rose dramatically by 221.1% and 90.2% , respectively; available potassium content
increased by 16.7% and 41.7%, respectively; alkali hydrolyzed nitrogen showed increases of 233.2% and 122.1%,
respectively; plant height improved by 53.8% and 46.3% , respectively; biomass exhibited substantial increases of 360.3% and
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296.9%, respectively; chlorophyll content increased by 17.0% and 14.3%, respectively. The principal component analysis
showed that the comprehensive scores of CK, T1, T2 treatment were —2.99, 2.24, 0.74, and the order was T1>T2>CK,

and the comprehensive score of treatment T1 was the highest. In conclusion, the combination of biosurfactants with soil

conditioners effectively enhanced both physical and chemical properties within sandy soils while promoting growth of Leymus

chinensis, with rhamnolipid combined with a soil conditioner demonstrating the best comprehensive improvement effects.

Keywords: biosurfactant; soil conditioner; sand restoration; soil improvement; Leymus chinensis
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Tab.2 Correlation coefficient matrix of each index

1645 Index X, X, X, X, X, X; X, X, X, X,
X, 1.000
X, 0.998 1.000
X, 0.985 0.971 1.000
X, -0.976 -0.988 -0.923 1.000
X, -0.968 -0.982 -0.910 0.999 1.000
X, -0.529 -0.471 -0.668 0.330 0.298 1.000
X, -0.993 -0.998 -0.957 0.995 0.991 0.422 1.000
X, -0.932 -0.906 -0.981 0.830 0.811 0.801 0.881 1.000
X, -0.966 -0.947 -0.996 0.886 0.870 0.730 0.928 0.994 1.000
X, ~1.000 -0.995 -0.990 0.969 0.960 0.554 0.989 0.942 0.973 1.000

T X B R X B X pH X AU 4 5 X A A 35 o 5 X ORI 5 o 5 X AR R o s X R 5 X AR s X P R
Note: X,;. Moisture content; X,. Bulk density; X;. pH; X,. Organic matter content; X;. Available phosphorus content; X;. Available potas-

sium content; X;. Alkali hydrolyzed nitrogen content; Xj. Plant height; X,. Biomass; X,. Chlorophyll content.

2.4.2 BWATIFHIEAR 507 2 5THOR T AR 3
A LLE I, T4 PRI P, B R AEAR 23 5 g 8.96 I
1.04, BTk 3 53 51 4 89.6 % A1 10.4 % , Bit 51 ik R
1K 100.0% , HAT AR 10 M85 9 4345 5 .

#*3 BEHSWISMERMTEE
Tab.3 Characteristic root and contribution rate of

each principal component

B % RFAEAR SRR/ v BRI SRR/ %
Principal compo- Characteristic  Contribution ~ Cumulative con-
nent root rate tribution rate
P, 8.96 89.6 89.6
P, 1.04 10.4 100.0

2.4.3  FRAE ) A K E R R Prik
1048 bR X R 24> FE W53 PP MY AH DG R A 4 4
JIi7R o PR P, 3 B4 5 W0 46 48 B8 10 ¢ R R AR 35
A (3)(4) .

x4 EBSNFLE@E

Tab.4 Characteristic vectors of principal components

iEtr  Index P, P, ||[#8F% Index P, P,
X, -0.997  0.074 X, 0.591  0.807
X, -0.990 0.141 X; 0.981 -0.195
X, 0.995  -0.099 X, 0.956  0.292
X, 0957 -0.292 X, 0.983  0.185
X, 0.946 -0.324 X, 0.999  -0.046

P,=—0.333X,—0.331X,—0.332X,+0.320X,+
0.316X,+0.197X,+0.328X,+0.319X,+0.328X,+
0.334X,, (3)

P,=0.073X,+0.139X,—0.097X,—0.287X,—
0.318X,+0.793X,—0.192X,+0.287X,+0.182X,—
0.045X, (4)
244 MBACRGAEWA &8 bR 00 B br i
A H % F 8 P PACALE S RN (D),
(TR L TSt 3 A

P=0.896P,+0.104P, (5)

CKFIT1.T24b 315 73 43 9l -2.99.2.24 |
0.74 , HEZ MK T1>T2>CK, fh e 7] LLE L it
FH A= W 2 T 3 k0 2 G SR R B R S , T1.T2 &b
FRAS A3 ¥ T CK, Horp ) T1 Ak B8 CRRU 2 0 i 42 T
- HEPHER ) (1925 AV B o

3 %5t

3.1 HEWREE MR S 6 5 E A R
14 JBR B 2 0

b 5 K AR i B HEOK 3R D R R 4R
P, e S5 R AR A R U P e AT R ) PR K A T
o 8 UK AR Ul B b DR OK M R 2 B L AL
B BB, AR T AR AR R GRFL O R 3, AT
fie PEA A A o AW ST 4 2R s it 2 ) 3 i
I PR A IR T B A K R I A e AR AR
FE A BB ST T PR AR T A R K BT A 2
B AT BRI T AR W AR T R R A R
T B — JZ MR E B R R AR T R
TR ST K T, S T FLBR R, DT R T A R
TROAKPERE . HJ B 5 R0 M 4R BUK R B T
K o3 XELAE 6, B LA, A el 418 vy - 398 B O oK P8 iE
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FRKREH1 08D K oy 28 B B IR o R AR
FER M, RZHENR 5 R K B A Rl LR B 5 5 4
X A3y Cd* T, I B H W B %3 K T it fin R —
W) S5 10 T BRE BRI, AR R 0 7 R R 1 R
A DL A 9 2% s RS R OK R R B A R
W - A9 AR [ B 5 A g 2 I M R R K R
B, DL i 3% 3 38 mp v b - 5 K R A Y ) A O
REI M ESRETFIEN, LN ES R
Uit IR RSB R RE T HER., +
e 7% o o AN R B AL UK B 1Y) B A
bR o A 45 3 W it FH A 2% T T 1 R R G
T BB T IR A XS B2
58 0 BRI it FH — 5 2 0% SR 2 A AR AT DA 3 IR
FHEAE MR -H. X EH TAY RN
T 790 R0 - 9 3 H 50 o 4 A AL AR AR i o 2 )
B 22 0 T 1 AT SR, B4 T HE Y L B EE RN 3B i
PE o e AT UL AR 2 TR P R AT G A 0 B R
W AR SRR RIS R, R T R
PE .
32 4AYREEMFER LEAER LELE
M 5 B9 B T

38 pH (A 2 A e A 50 2R v TR T B AR A
- 8 pH {E A R BRI AR 23 5 e S R 4 1A AL
PE R LT Y 53 i, AT 40 AR 0 AR A . AR
GEEE AR it F A W 2% TR M R A2 G 4 g 0
AT LAREAR + 3 pH AR , 33X 5 58 3 55 0F 5% & B
“A5 HLAE B BB A T LA B R B BRI £
HEpHAE M 45 R — 3. X T 682 th T4 9 £ mis
PEFI A B B TRk S 1T HAROE T =@t E iy
Az K DL B LI 43 A 7 A AT HLIR AT R AR T+
HEpHAH .+ B HLTOR 3% 43 & B R A o AR
IR EEAE bR . ARWEITSE R R i A ) &
T 1 700 52 T A 9 9 R AT AR i A ML R R
Oy ar . KA UG & B, TE RE 0 A Y 3 Al
e Bt A W 3R T ) AT AR A RO R R
BT A HLRK RN T A MLA B R XS AR
S —, XRERm TAEYRmIEEREST
- B R B b A B Y A3 i R TR 2 R 4
i N A v A R QA S 7/ R4 B S R 1
AL W AL TR k. kel W, B
2 17 9% P 7 A2 T A g A B R 30 ok ARG pHL A
Pm AP AR & i e T g LA

+138-

P .
33 HYFREEMAERTFEFAEANHRER
=R A

TR R VRS WA 0 ) A A B, A e T
HE W ) 4 R R RE T R VAR AR A R T B AT R
SRR A KOIR B T B AR . AWFIT S R R
HH it FH A= 4 2% T 3 1 ) A2 I 9 O B ) aT DL 4R
e PR R R R RR A X 5B BV Y &
BTt 0.4 g/ L iy 2% 10 0 4 28 0T DA BE /DN 13
Tl =7 (0 Wi & A i B4 A A B R 21 g 2 9%
PRI A Mk BE (<C0.6 mmol/L) B B 1 3 T 3% 1 7
SDS e i 7 i 4h 1 1 AR K I 45 R — 8, s
fil 2 H T 2 W 2 T P RSN T A AR R AN
(3 5 M, 5K T A AR R 0 W L v TR
W% 3% 43 10 W WSO [ B A 3R I M R T R
PEGAE ) 5 R W8 e A 5 &R A B R
O WE KRR MR R MR OL AR
T E B AR, AT ES BRI it A E
T 1 700 52 T 9 R B ) AT LA AR i Rl SR R 4
RO, X 5k ST & B il B2 R R
AU S /NSRS R R R -8 X
AT RE S iy 2 ) 3 T R R AR T R R T
(kAR E e 2R mEARCFL TR I B8 CO, 1 I ik
AT O AR ORIkt R
W UG AT UL AR TR P ) AT G A 4 0 B R
Wt E Y R YRR R R R T
WA

ARG S5 R KW, 5 CK AR L, it B A= 4 3 1
TG MR 2 T R R A B RIS KR A E
I pH {E FEAR , + 584G LT & & R 35 5 CFF RLm 3
S RN A ) B A B S BT PR R R B
R SR R AR R R T .
ZEA VR HES KR T1>T2>CK, H, 4b #
T1CE 205 R & i+ e B R ) (1 25 5 140 e
KRBT 2.24, £ bTIR it AR W 2 S 1 R 2
et -+ S8 9 B T LA Rk 3 B 1 R VD b - Y B
flbE o AR S R B R R A KR E L AT LUE IR
P 5 VD b (A SOH it o

% 3k
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