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B3Rk IR S 2 Bt b A BT A
M THXBEXREHELRAR

zmE'" FEgR' AHA' FEE' SEF!
B oEakT maa”

(1 dEmdoll K2EMARE EAEYPHAIL R I E AR, Jbag 100083; 2. dbaiif St X EMEER)R, dbat 100049 )

# E [B&)] St EXR4 dnoplophora glabripennis ™8 fi E VG E JEGH B4k, Y Elaeagnus
angustifolia REWLT1GIA B R A= ZIRE ™ BRI 53 WA IS A 2 B8 , (A RO SZ AR B 25 S5 o A58 B 7E 1A
HTRRXE Lo RAER S FARB VR WA 25 5T EMBA R, A LRIV A
B AV RR I A RO 8 B R AR M52, DU A D A | ) R VAR S A HO0JR B R AR F 1
e, [FE ] DAH A sn e B I A BB AR (& H R ABE ) PSR i 7S o R P bk (5
A EUE TEAESE ) g, WEDOUR B RAFGERE AR, ZI6 . H2EL . P ) SRR
By REDE WA (A5 L. &/KE . pH. AP . F£0% ) SHREESE R
R, bR AEIRE (BiMSKE . mERIBER. 3840, PUARREG M ) SO N T2 5008 B R
A= ZIRE I B AR R (R R ). [ER ] (1) FHt R4, WG 22.9%, maisE
66.0% K- ZIHl A AR B 58 Populus alba var. pyramidalis ; S AL VA G H 51.1%, 5% 16.1%
HIRFZIE . (2) B RAR A OCE B R4 ZIR 0N S0 g, R 2RI . WA i 4 i 3
T AT ZIM (P<0.05); EhEBAST AN T 2R W T& Ll RAESE (P<0.01), HHXFR
HZIRE I E AR T & Lo R AT, (3) WHL VAT 200 P9OG B 2 AR IR ligh HU R JOR Y 100%.
(4) BEorRAER S KE S . 3%, MRENRRERGE; AR AR tesih | oKk, BiEE
BAIRIZL. (5) BB RBAZBDERNT | R EKEDES; SfbAREnt e, fsERENTE
THRAL (P<0.01), HtFA&BE L. HEAREK, S BHE WS TE L R A (P<0.05),
VAR R ZIKER-FRARE i s, ] BEBK sh LA Bkt | B U A B A B AR R AR L, B
ZOEMIFERANRE S E B RFfEFEK R [ &g ] YPEELEBERFARAAN, HAKDBEELRT S
R ARSI IR . WA BB FOB SRR SRR T DR N o 7R LR AR, 4R RIER A
fREEH] (25 20%-30% ) WARSHTRAAIREHIEL, ATl A HRARRK . fEihmfedss, fafideucs L1
IR ER Z A IT G2 e RR A LIRS D A 34 | SR AR RRE , [ el Ree A1 i S R A b L (0 e i S ot s A o A
oA EF AR Z SR P ARECE S8 . 17T 2 X RF AR 24t T ISk .
XER VR LR AR WK FEER; W Bk
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Effects of microenvironmental differences in shelterbelts on the
gum excretion characteristics of Elaeagnus angustifolia and the
consequent ability of this tree species to act as a biological control
for Anoplophora glabripennis

YUAN Li-Ying'™ LI Cheng-Cheng' REN Li-Li' QI Ruo-Han' HAO Ke-Yu'
TIAN Yi* PEI Jia-He'"™™" ZONG Shi-Xiang""™"
(1. Beijing Key Laboratory for Forest Pest Control, Beijing Forestry University, Beijing 100083, China;
2. Shijingshan District, Beijing Municipal and Parks Bureau, Beijing 100049, China)

Abstract [Aim] Anoplophora glabripennis is a highly destructive pest of poplar shelterbelts in the Hexi Corridor. To
investigate how microenvironment affects gum secretion in Elaeagnus angustifolia, and consequently the ability of this tree
species to control Anoplophora glabripennis. [Methods] Research was conducted in the Heishanhu highway shelterbelt
(improved soil habitat) in Jiayuguan City and the Liufencun farmland shelterbelt (native salinized soil habitat) in Jiuquan City,
Gansu Province. Physicochemical properties of the soil (bulk density, porosity, water content, pH, organic matter, nutrients)
and microclimatic conditions (temperature and humidity) were systematically measured. The severity of damage caused by
A. glabripennis (infestation rate, oviposition scars, frass holes, emergence holes) and tree species composition were surveyed.
Physiological traits of E. angustifolia (branch and leaf water content, leaf morphology, nutrient content, antioxidant enzyme
activity) and its gum excretion (secretion rate and amount) in response to artificial wounds and A4. glabripennis oviposition
scars were analyzed. [Results] (1) Although only 22.9% of trees in the improved soil habitat were E. angustifolia, these had
66.0% of all 4. glabripennis oviposition scars, effectively protecting Populus alba var. pyramidalis. However, in the salinized
habitat, although 51.1% of trees were E. angustifolia these had only 16.1% of A. glabripennis oviposition scars.
(2) E. angustifolia in the improved soil habitat had stronger gum secretion responses to A. glabripennis oviposition scars, with
significantly higher gum secretion rates and amounts compared to artificial wounds (P < 0.05). In the salinized habitat, gum
secretion rates for artificial wounds were higher than those in the improved soil habitat (P < 0.01). However, the gum secreted
amount for oviposition scars was lower than that in the improved soil habitat. (3) The mortality rate of A. glabripennis eggs or
larvae within oviposition scars reached 100% in both habitats. The vigor of E. angustifolia was influenced by the combined
stress of water-salt and nutrient conditions, which potentially drove changes in physiological traits, defense resource allocation,
and info-chemical release, ultimately affecting the ability of trees to control 4. glabripennis. (4) The improved soil habitat had
higher soil water content, lower salinity, and more stable microclimatic temperature and humidity, while the salinized habitat
had highly saline soil, lower water content, and greater fluctuations in temperature and humidity. (5) E. angustifolia in the
improved soil habitat had higher water content in both trunks and leaves. In the salinized habitat, leaf phosphorus and
potassium contents were significantly lower (P < 0.01), but the leaf nitrogen-to-phosphorus ratio and leaf area were larger, and
peroxidase activity was significantly higher (P < 0.05). [Conclusion] E. angustifolia is an effective trap-tree for A.
glabripennis, achieving a 100% mortality rate of this pest in both salinized and improved habitats. Tree vigor appears to be a
key factor regulating its attractiveness to A. glabripennis and its specific defensive responses. In improved soil habitats,
maintaining tree vigor and adopting a mixed planting pattern with a low proportion (approximately 20%-30%) of E.
angustifolia and P. alba var. pyramidalis can achieve the goal of "pest presence without disaster". In salinized habitats, priority
should be given to improving soil water-salt conditions and alleviating phosphorus limitation to restore the vigor of E.
angustifolia and thereby improve its attractiveness to 4. glabripennis, while also reducing the proportion of highly susceptible
tree species or replacing them with resistant varieties. This study provides a theoretical basis for optimizing shelterbelt
configuration and management based on microhabitat differences thereby enhancing the ecological self-regulation of pest
outbreaks in arid regions.

Key words FElaeagnus angustifolia; Anoplophora glabripennis; gum excretion characteristics; environmental differences;

tree vigor; shelterbelt
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YR B K4 Anoplophora glabripennis YEH
A BRE OO 3 L, S gl HE ) R A
AR, FEAG)E Populus . W& Salix . )&
Ulmus S5 HAFD CRSR 5255, 20255 222845,
2025b) o EVHILTRHIX, UL Populus x
xiaohei var. gansuensis . 5 ¥14% Populus nigra var.
thevestina <52 7 1 B 47 bR IR g B2 gl ik, i
P TR AY | ety RSB T ( 4 s 555, 2024 ),
BRI S T B RE VI RE, EUb X A A
4o CHET EEARBL A BHA B EOUR B R4, 17
TERUAS T I 280 B A58 75 e 5 Jmg IR (88 SC I
LI, 20165 Yanetal, 2022) , BRFFHEEA
FrEe e HiAR . VWA Elaeagnus angustifolia & V4
| 110 71 BTN i i SN P S T VA .0 I e v R T =
SCEAIERHER, 2012) o P& FOCIR BR A %K™
B Ah AR J5 40 2 LB SR AR ) R ( F AR K3
>99% ) NAEPIHEOCE B R A K ERME TR
e (Bor ks, 2024; ZFEEAF, 20252) o A
WITF S R B, VARG B R A R R
2R8I B 55, i e A AR RE AT
W, HMHE BT 5 OURKT Thae (HIERA,
2003; Lieral, 2024; ZFE¥ES, 20252) , #]
PIVENEIE B AT M A (DB1S/T, 2018)
SR, YO AGX — I R BRE R A UL T e B AR
SEERRI AR o BAIE DAL G o ] 42 V0 AR I R 1 B G
XFOGIE B IR R IR DIRE ,  H Al A .

FEPEERRHLIX., TR, ZE kK siE K
TREKE  FHEREBEEL (BRI, 1960) , 1L
Hb, NG PRREBE 5 N G 2 Bk AR R L (=
JUHESE, 2021) , TSN R B3P pR S b S5 1A
TE2E 5 o BFFEIXIN A B 4P bR AR ) 0 1St
A FHE I L2 S K, (L I /K 48 6 ) b 26 T
%, DARGRE AR 8 B 8 Mo b 1
fifi A H B bRy v] BE 1 32 Eh i1k 5 1 5 XU i
B (EEAER, 2023) o BEEWPEET LR, 1H
B AR BCAR R (BSR4, 2006 ) o TETT
TG RE ST M SR A X, A PR s AR, A
B 2 R R B REAR (AR,
2013; fuff, 2015; SCHEAE, 2022) , DidcE 4
A5 AR AR

VA1 R A 555 -5 B JE [ 4R i) i 2 D) AH
K, MRAERAZ 13K sy R IR
TR, A8 22 5 nl AE A I 2w v AR, HE T
TEEHBEROUE B RFRRES . BRI, BRI
(1) = HEK 43 A B A B TR T A BT
P, NG ZRBIRTE, W R FEARAH I 3k
( BT3l 7 - B R4S, 20055 ZE4RT545, 2006)
R b8 230 Vo A R, S B0 R
MR (4R 4%, 2012) . Yz T5
Jlp s, VAR R Rk AR
HeARRE S AR B E TR, WAER, HI K RE
TIREAR, X 6IE 2 K 2F B Z0 R 5 | 77t Bt =2 0 555
(BJI3C5, 2024; FfI52%, 2025) .

TIEERAEPE A . BFLBRE . SKE .
oy, pH H. AL R SR & it ELHEEE AR R
(7K FRArWEI, S I 52 R 4 1) A AR
TR AR L TERE L A A
B RS Uferk (McDonald er al., 2003; ik
W, 2016) . EhaaNnT e REOTE AR TR, 6
GAEHZZ (SRR, 20185 SIS, 2024 )
It A s E LY B AL ( Superoxide dismutase,
SOD ) filit %A ki ( Peroxidase, POD ) %5t
SR AR X A aE (BRZTHLAE, 2021)

ML I PO H BR A B e A
MY PR TIRERTA . Fln, 5
SRHESE (2024) KB, MU 15.1% 58
¥ Populus alba var. pyramidalis . —. A1 71A)1E
ZEhF, RIS 57 2% RAEFRE, Brimtn &%
INF 0.1%; ARG 11.9% 5558 . &
FERRREITR AT, VA R4 A il ik
86.1%, #rimglle ez fa® . MREM, ¥
A G IF B KA ZI R A i oy i d v N T A
T (AR, 2025) .

A FE LT P4 3 JER 1) 2 B 7 47 bR 5 A T B
PSR, B R SRR (AR SR
AR (A AR ) PI2RABE, e WA e+ 4
PRALMET (258, SFLBRRE . &K, pH fH.
AL, 2% . 2. A . AR,
TRALHR ), %2k Wb R R 2 A S R R
AfEERE (ZI6 . HEZEFL . PMEAL ), Ak
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YU RS T UD A A B (B Sk
MRIEZS . FRor i PUEEREEE ) 5P
ML (N T ROBIR B K A 20 Rl U e 58 5 M Jie
), B SORER-FR RS b aa i e i P 4
PR, FRHXDER B R A RERGE . FF
S I IR B AR BE 0 BOle R B R AR B R K T RERR:
TEVE o $ T A B 22 S BB AR L R R | A
FC -SSR AR, T R X B
MERE AR ROt TS S

1 MRE5AEE

1.1 #HHER

FEH R ATV ZE R X, EEE A
FERA MG E  ALHE H SRR AR A 1Y
2 o SN A R BITAR MOR IFTE N o BIFSEIX

J& WA Rl PR SRR (RIS FIXIE TS, 2025)
BB, £, BREEKR, FHKE
117 mm A4 & T T RHIX . AL 2 5 2
33 km, HEARFEIE 1,

AL BB AR (PR BRI ), &+
CRAESE, TR OCT, WIS % AR m A B R
Bk, AL S RETEEL, VORRST A, 2RI, MR
M o AR 32 % R, HJRERE 50-80 cm,
THERSZ AT HTE . FERFRR A B
LRI Salix wilhelmsiana F12H) Salix matsudana

ANOTRTAR HBAPAR CTRIRR 75D, A
AR AR B, A T SR TR N DX AR IR BN 4
5= 53R . HuALTE K TIHE DX B
HWRKAE R T 1.5 m (FFEAE, 2017) , HE#K
R oKD H Ay, b T E 2,
FERFCR . HE S A

x1 BB RBBIPHREARSNREBPHRERFIRL
Table 1 Basic characteristics of Heishanhu highway shelterbelt and Liufencun farmland shelterbelt
it H SRLLE A e B bR NOTAREAEH B4 AR
Item Heishanhu highway shelterbelt Liufencun farmland shelterbelt

Hh A% Location

245 Longitude and latitude
8% Habitat type

M7 AE M) Orientation

R R S

Species composition

KR HE

Irrigation source and management

TR R R R

Soil type and main constraints

4K (m) Elevation (m)
A (°C)

Mean annual temperature (°C)

F T Jiayuguan City

39°47'9.32"N, 98°08'54.98"E

ICREFIEE Gobi desert

ZRVAE N Bast-west

PUVER Rl Bty

Resistant species: P. alba var. pyramidalis
EARF . PR

Trap tree: E. angustifolia

SRR 2 A

Susceptible species: S. wilhelmsiana

5l SN T R
Scheduled manual irrigation by maintenance
station

H L R AR 1
Improved brown desert soil (ameliorated
with transported soil)

N S1%:2% Low fertility
1724
6.9

T R TR XA IR B 20 A

Liufencun Village, Yinda Town,
Suzhou District, Jiuquan City

39°52'0.33"N, 98°35'20.00"E
LEMVEX Oasis irrigated area
ZRVUE M East-west
BUrER R . BrERe

Resistant species:
pyramidalis

VAR Vb

Trap tree: E. angustifolia
BLHF. A

Susceptible species: P. xiaohei var.
gansuensis

JEl i A R K it

Flood irrigation from surrounding
farmland

J AR

Native sandy loam soil

itk Salinization

P, alba var.

1420
7.3
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£:3% 1 (Table 1 continued)

TiH SIS B B 4 AR IR T B Ak
Item Heishanhu highway shelterbelt Liufencun farmland shelterbelt
FEXREKE (mm) 85 84
Mean annual precipitation (mm)
EzE A (mm) 2149 2149
Mean annual evaporation (mm)
AEH IR (h) 3.000.2 3091.4

Annual sunshine duration (h)

FHEERRETXIRESC, 2019; F)%E, 2021; P, 2022; EERLE, 2023; B FINFHSCE, 2023; FLEEMS,

2023,

Data in the table are from Liu, 2019; Zheng et al., 2021; Xiao, 2022; Cao, 2023; Lv and Zhao, 2023; Wei ef al., 2023.

1.2 #iERE

T 2024 4 4 Ha), IR B KPR
WIRTHEA TR AR R A I DR A o 78 2 FPBE AR
P8R O AR R PE B 34 5 mx20 m 1)
SERETT, BEAFE TG 10 m LI o XA I B
BRI T REARI, O FR AL . B
WA SRR A RS 0L, DL SR A SR B R A
HZIRE | ) RHEES LA AP AL S . T
A O B R A 20 b 25 U e A I T 45 1k
ek, ZIREGE O e G AT Id sk (R AT
2024) .

2024 4F 8 HJE, BF—idskEEE T N4
FER 2008 . PIfefL . HEZSALEL, dd SR
LA ER TR < O 5 o9 = = N o B KA B [ S T

1.3 HEBERFRE 22

2024 47 H 16 H, 7E 2 FEHL - BIFEHLIE R
4 BRAERARBI VAR PRIEA , DABFSE 1040
R REPE . FERERS R 0.5-1.5 m BN AR &%
FFRRIAOGIE B R4 ZIFE (Oviposition scar,
0S), FJEFFE 24 h (08:00 =X H 08:00 ) BB
OS WM S54RiH. [FEFER OS A 10 cm N,
i HNHRE G 2 IR, BEmEAZ) 1 em g
Bl N RS B -0 B2 BB -TE W2 . TRIAAR BT, i A
T 12 et ) 1 (B R e, ARG B R A e
FEEIET N, HiVE N T ZIF ( Mechanical scar, MS )
(Lietal., 2024), THRFEM 3 ~EE ., 18d)5
3k WA RS NE (BT g B A R A, 2005) , 43l

ICEREROET OS. MS M EALAL . IR (W
JE R =5 e LB S FLB<100% ), T IS i
Rz W Jise B R F K OF ( Sartorius SQP, K JE
0.001 g ) FREE I WA F2: o o FH K 1 2] TT SR 4R 1
ASBE OS. MS WM R ZARTTH . REEBR AR
T 1.3 m AMERR R B AL (n=3),
BASH OS REM KA & B AFTEEH 2 R4 i
N, FAEE MRS R o BERE a2 AT 7 B & T
UK, AR i TR Al K2R SR

WAL B4 A i BREARS Bz 28 50 A4 L SUH T
FAKEME, T 105 CRHE 65 CFHET =
fHE

1.4 VAR E

YR REPR AR GGE DY . AERE ER 173
AR SE ST G . o HUE T 20 iR R
— IR ALE T 4 C A TIEE LBk
PEBTINE , — &5 RS e A h g,
F Tl 6P A

MR AR L B I SE S A MR A A A
Bl (Nikon D810 ) FHHAYM Fr & 7 Fl image J
1.53k FAFSEATI0E: o i K SR AL Tk DL
%7 Baffoin 55 (2021) W7k lE A .

Mg . B R AL S Ak
SRR AR IR R (NY/T
2017-2011) #%E ., i SOD. POD 5 & 4k & il
(Catalase, CAT ) i%tE, i FHEHG MG & (R
MERIB A AR A TRA R ) 2 O v vt B
() ELARSRA R BRI T I A
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1.5 RFEREE. TRERNE

TE 2 PR N T XU, SR BEA% L91-1 i
1R SRAL (BN B B A BR A ) ) 78 2 1
2.0 m i DA N S SR EE SR, R
B 10 min Wl —YC, MERE 2024 47 H 17
H 8:00-8 J1 3 H 8:00, 4R Ft 2 A Wb e 19 1] g AR5
TR o [RUITE B RE My FfE i, DAMRAE
RURFELAE 5 SRR, SREE 40-50 cm 1)Z
A3, HER T (100 cm® ) FERRRE SCREE,
FETERR TIJCHB S — K IE AR, LA - S 25 F RN AL
PR B2 I A o FHELZ0 B A A8 01 R IR 5 MRS
T, RBRAM . AR ARG, — o R
A&, g TSk 75— 5 MR
TR G L), HEMRE T RE AEEET, L
e pH, 43h . AP, Al . 80, Al
AR A A, BN ER 3 IR, -
FEARAE T A VKSR IARAR 1, 1B = N T

K HVHE 3500 € + 585 K & ( Soil water
content, SWC ), K JJ i 2 3% F ( Bulk
density, BD ) & BfLFLEE ( Total porosity, TPO ).
7% (LIS E ) Ik AR R 32
TIAl, 2012) , WAL tERTebn, s g
pH . +3E4Eh&E (Total soluble salts, TSS ).
THEAPLE (Organic matter, SOM ), TIEEE
( Total nitrogen, TN ). + 3% 4 B ( Total
phosphorus, TP ), 344 ( Total potassium, TK ).
+ 43 ik f# % ( Alkaline-hydrolyzable nitrogen,
AN-H ), T35 ( Available phosphorus, AP )
4 338 3 %L AP ( Rapidly available potassium,
AK ). TIESKE ., A fLBE K pH LR
| 50 Y| /e 2/ W7 N R = R M T ) e -
b T A AL S 5 Z2 AR B DUOE B A T B e A
FRAFDE, 2% . SlMefLmnZ it sor
A2 AR AT PR W1 , B 2. A 2L
TR S 50 Z2 AL 2 BOKIE A IR A PR ]
M

1.6 EESH
i Excel 2019 AbPRELHE , I+ WA o2 3L 55

(2024 ) 15 A AR AN R R G E A
KA W OFRE . OGIE B R A FRE A5 H i S b A
SRR RERIOR, HHEAKXN:
KRR OFREAN /) =
B B R A ZIREE + HES LA+ P FLEL ,
{7

KA AT L fil=
F—WFRIG R B R A R T HR
ZK [FI R Rk 3550 R A U 4R 2
AR RAMA T =
WA FIGR B RAPIALEL "
AR IR B R A ZIRE AL AP AL
100%;
WG R FKEFE =1- - ERFHAT AR
KB SPSS 22.0 3 ] Shapiro-Wilk
IR . MSIAEAS ¢ K559 . Mann-Whitney U £
B AT 26 SR E MRS, LU By 4 AR
255 o X TG IEA S By 22 55 1E i i
(@1t Shapiro-Wilk #:46 F1 Levene ¥ 5 ¥631F ),
K HMSIAEAS ¢ K5 X T 22 A ST R H
Welch's ¢ i 4% ; %F F HE 1E & 40 4 £ ok H
Mann-Whitney U #3%:. WEMEBEKR N P =
0.05. F iR EE T R BE PO E
Al ALK ] Origin 2019 F1 GraphPad Prism 10.1.2
2Kl

2 #REHH

2.1 HEHERER

PR b - B A 35 1) B 4P BRAE MCHE 2549 A B
AR e RS (BRI k3 FRkRNRESS
M, MEREEA SR (SR ikl , (2
HYIRHBRINRACHC B o PIREHL R 254 . 2%
JE | TRIHE B F2 B A A SE b AR K AB AL 2.
A S T VD AR A R DUARARL, i A R
R THEEZR (P>0.05), PifpA8 T HEiE
R B TR EZER (P>0.05), R M RA
Berp, B PR P e e b din A s L AR R
BN BN RS A, AR
I (16.01£4.90 ) cm]FAR[ ( 18.28+4.71)
em] ¥R i . R, AR A KA L

x100%,
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SR (R 3), WAV ERREANARK
R EFIFARE (P>0.05),

P ZIRE R BRI () UA R D, PRS- 3EAR 5 1)
ARIED IR 2 #0A BA B sl , PO H - X3 8 18] G
WEXER (P>0.05), MEHFHAER (N08)
H 72 22 A B AR b i B BE R, H H - RIAH XS
FEIA 48.76%+9.14%, BE® TH LR A5

(P<0.05) (K 1. A, B), Iltsh, thiifbEss

TE R4 14:00-16:00 BFELHE HEL 40 °CLA Y E
WL, TR P B A B A H B e R R R AR 32-
35 °CZIA), TR M 7R B v S O A1

22 ARTRESFTOLREXRFEEFHERL

PRI AR SR R VDAL S A FRR BB R A4 TG
R (3R 3). W& RRT, PRI MEE
BIR KA AR BRAPEAL, RIYA |

£33 TELTEERTEFRNRERSH

Table 3

Parameters of selected standard trees under different soil habitats

P fAE (em)

. " N 3
e T Ao Nuﬁiﬁ of SEEIE (m) Average diameter $1\:Ije{f‘rfia(szrl )
Habitat type Tree specie Mean height (m) at breast height .
trees (cm) diameter (cm)
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(Liufencun)
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Fig.1 Temperature and humidity in shelterbelts under different soil habitats during the
scarification and gumming experiment

A B R4S (Bii); B, R4 B RASE (SOF ).
A. Improved soil habitat (Heishanhu); B. Native salinized habitat (Liufencun).
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Fig.2 Gum secretion capacity of Elaeagnus angustifolia under different scarification treatments across soil habitats
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FEA ¢ /555 . Welch's ¢ #5688, Mann-Whitney U /36 B TeHmI b8, F KA,

A. Comparison of gum secretion rate between different scarification treatments of E. angustifolia in the two soil
habitats; B. Comparison of mean amount of gum secretion different scarification treatments of E. angustifolia in the
two soil habitats. Mechanical scar on E. angustifolia in the improved soil habitat did not produce any gum, with
both gum secretion rate and mean gum secretion amount measured as zero. Asterisks indicate significant difference
between the two soil habitats: * P < 0.05, ** P <0.01. The specific statistical test (independent samples ¢-test,
Welch's #-test, or Mann-Whitney U- test) was selected based on data distribution characteristics. The same below.
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Fig.3 Comparison of soil physicochemical properties under shelterbelts of different soil habitats
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A. Comparison of soil bulk density (BD) in the two habitats; B. Comparison of soil total porosity (TPO) in the
two habitats; C. Comparison of soil water content (SWC) in the two habitats; D. Comparison of soil pH in the
two habitats; E. Comparison of soil total soluble salts (TSS) in the two habitats; F. Comparison of soil organic
matter (SOM) content in the two habitats; G-I. Comparison of soil total nitrogen (TN), total phosphorus (TP),

and total potassium (TK) contents in the two habitats; J-L. Comparison of soil alkaline-hydrolyzable

nitrogen (AN-H), available phosphorus (AP), and rapidly available potassium (AK) contents in the two habitats.
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Fig. 4 Differences in physiological characteristics of Elaeagnus angustifolia under different soil habitats
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A. Water content in stems and leaves of E. angustifolia from the two habitats; B-E. Morphological trait

characteristics of E. angustifolia leaves from the two habitats; F-H. Antioxidant enzyme activities in leaves of
E. angustifolia from the two habitats; I-K. Nutrient contents in leaves of E. angustifolia from the two habitats.
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