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EimEX T E XD ER R AR FR
FHBERIGENRINE

MAEAET B W FEE FEE B F
EEA EHAT BHRT

(AEFAMALTAEARAA F ALY BAILT ESE 8%, Jbat 100083 )

i E [Br] UWE Elaeagnus angustifolia J&:—FfH E Yt X A& WA F, BEWES1HEE 2 RKE
Anoplophora glabripennis ji Bk S SR FNZING ™ 01, 38 15 76 200 PR B A i I8 B R A B4k . ARHRS
B FEARFEAS ) R SR W T VD AR AR A5 A6 I B K AR RE T RSE R, AT B Bk 2 A W R 1R 1R, Rt
B HECAEYD R LA AOLE B R RIS A, [ ] Al & 6 M mbee s, Wl AS R &%
PF (432 25, 50, 100, 150, 200 #1400 L/#k ) ¥PACHY 10 WA BEfEAR, JFGEiH b FOLR R
AEZIRERCE | VPRI BRI, TS AR R AR RIS AR R, [ER] (1) MBI,
VAN 7 WU AR (ETEBURE. MR RN R B SRR L SRR AR ORI I K
RSP T FRA RS 2 TR R B SR H O IR Y6 fE ABS/RC 5 857 S 17 L i 3K B G E TRo/RC )
ETE, 1 TiERR (PSR KOt b 2E 7= FviFm () ST RJE A% (2) BEHEBER /D, WAk
W, GE R KA YAEZI R B SE NS /D, 200 LBRRARI R 22, YA MR RE J1 o 5 B0 L T et
(3) MBS SRR LA R, R2MHIAE] 0.923 2, [&it] YWEMHEMIERLEZERE
HIREST, WA RAFRHAR BCR LR i B SO FIW b I e e ) i B FEFE 7 s A4 40 d iFfT—IR
HEB AT, b TH AR R RERS AR AR TG M, A AW S DRI A IO R R4, [ g3k
PRURB T2, RERR VDA (Y 45 R AE 150-200 L S ek % .

XEW VA DR ERA; WG BEBES SAARGE

Effects of irrigation on the ability of Elaesagnus angustifolia to secrete
gum, trap and Kill Anoplophora glabripennis in arid areas

HAO Ke-Yu™ ZHOU Quan LI Cheng-Cheng QI Ruo-Han TIAN Yi
PEIl Jia-He REN Li-Li*™ LUO You-Qing™"

(Beijing Key Laboratory for Forest Pest Control, Beijing Forestry University, Beijing 100083, China)

Abstract [Aim] Elaeagnus angustifolia is a common tree species in northwest China that is attractive to adult female of
Anoplophora glabripennis as an oviposition site, but which prevents the hatching of the eggs of this pest by producing copious
amounts of gum. To investigate the effects of different irrigation conditions on the vigor of E. angustifolia trees, and how this,
in turn, affects their ability to lure and kill A. glabripennis. [Methods] Six different treatment areas with an irrigation
gradient ranging from 25 to 400 L per plant, were established. Ten physiological indicators of tree vigor were measured and the
number of fresh oviposition scars on individual trees in each treatment, and the amount, and rate, of gum secretion under

different irrigation conditions, were measured and compared. The relationship between the physiological indicators and the
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amount of gum secreted was analyzed. [Results] (1) Seven physiological indicators (leaf area index, leaf size, leaf fresh

weight, leaf moisture content, SPAD, xylem and gum moisture content) decreased with reduced irrigation. Two indicators

(fluorescence parameters ABS/RC and TRo/RC) increased, and one indicator (Fv/Fm) first increased, then decreased. (2) Trees

were weakened by reduced irrigation. The number of fresh oviposition scars first increased, then decreased, reaching a

maximum at an irrigation level of 200 L/plant. Gum secretion also declined at lower irrigation levels. (3) Leaf area index and

the amount of gum secreted had the highest goodness of fit (R? value = 0.923 2). [Conclusion] The vigor of E. angustifolia

affected both its attractiveness to A. glabripennis as an oviposition site, and its ability to secrete gum to kill the eggs and larvae

of this pest. More vigorous trees were better able to produce gum to resist oviposition by A. glabripennis. Leaf area was the

best indicator of gum secretion ability. We recommend an irrigation regime of 150-200 L per tree every 40 days to ensure that

E. angustifolia can both attract adult A. glabripennis, and secrete sufficient gum to kill the eggs and larvae of this pest.

Key words Elaeagnus angustifolia; Anoplophora glabripennis; tree vigor; irrigation control; dead-end trap ability

JtJ8 B K4 Anoplophora glabripennis 23 [#
FEEMOETF A, SRR TH#E Coleoptera,
KA4-F} Cerambycidae, AR KA WAL Lamiinae,
JEF= R4 (B%A BE, 2005) , 20 gk 21
Haew, St BRAeEHEAKREAL . KILF
PERHLIX, LARME I SR A — H 45 Populus x
xiaohei var. gansuensis . i 4% Populus nigra var.
thevestina 25 & 3= (19 H R TRI PUAE AR | B 55 A
RIX (B RAE, 2023; B84 MIESL A, 2024 ).
Yh A Elaeagnus angustifolia 23 E PH Jb i X A< 1
v, )1z AR T 4 Ak AR TE AR 22 Be R
HAG 8 Put . P | miEh e asRe a4
SCRURIERSIE, 2012) o AFOFSER IV AXDLA
BRAA T CBRMSNG S, 2003; HiE
RAF, 2023) , ZFEAFE (1999) B ARIFI
MEE, NS A K iE OtE B R4 G
B AR HLEE DB15/T 1359—2018) #5 i, Wb
ARG B R A A o AR P A PR 3 4
Ry A A B, AR B R AR TR R
MG IREST, Mg GIE B R AR Ok R A 55
ZIRE A= O1 , [7] I GEAE 2R BB WA I, FL 2
KA OIFAHRerE b g b, AT (BEA IR
MESHE, 2024) .

LRI, VARG HXOGH B R A
RAETTEVIAEG, W o 55 AR KA BE
T BETRE (R3S, 2024) o WERIKOL
JA R A OP FEEORREE WA I , X — DI RERY &
5 A SRR OC, 325 A4 AR 6 24
(B3t Ay« BA%REE, 2005) . FEMEME T M

3/ 7 S R e N RARY < ) T
MR R (2079, 2006a) o A KAERR AT
MR, MR TIER b A (2
BI745E, 2012) o ZERDFAE (2006b ) AF5ERM,
AR RN B &7 = A N LT o N A N 8
1%, B e, TSR DU e e i R B I

KEVIH X RER /D, 2Bk mR, KR
=, KO SAEXTHE AR S I Z1EH (BRE
fn, 1991) , WEWETELRUE 4 b MRS 2 & 157 H
AZRTIRE P AR U R EE A A B B A FE T
FERBSORAER I AR AR, (HIROKIEHER TR,
TEPRUE VD S IE 5 A= K T 40 W S R O H B R
ARl ST R LT 20 BeE K, PR K
B o E

T2 Wb S5 A K 7 6k, BEIRE Y
IERAR, ]| SEMAMAR ST
( Chaves et al., 2002; Bré&la et al., 2006 ) . i
YT 5 A Y I 5 3 N M R R A TS T
[T =K 7/b| 2 S )@ VA R AVA i S o S TR ey )
AR MR E AR S AR A Az B R (e
WA, 2006; JeifEMERIXSE TS, 2019) o &
FE A A A AT 5 3 14 s oy A oy e,
FEKEG D | SALTF VDN L G E ZE AR
Z 2 IHIZE (Lawlor and Tezara, 2009; FfffL
4, 2015) . WESEERML, M ORMEYTE T RA
TSRS EZ— RSHFE ) M,
2018 ) , ania E & AR MBI . KRR
8 (BRESRAE, 2023; 758, 2023; XIEAE,
2024 ) . WHAFRAE BRI G B 0B B R
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R A ER . PEIRAE L 2RI VE R4S T
A BE J7 (XSS, 2013 ), 4424 (Soil and
plant analyzer development, SPAD {#i ) 5t #) G H1
RE 1 BVIAHG, FEin NS & TR (R
4520205 MAUESE, 2023) . MEEETOEHAME
R AEREE A T AR Y v RN RE T A AL
F8EL, XS MhaE & — RS s, 7T
WAL AR Z 3 R : PS T & KOGk
w7 E (FVIFm) TR SR Ol AR Y
JEHE (TRo/RC ) . HAN B 7 H O W Y 1 St B
(ABS/RC) % |7} ( Mehtaetal., 2010; Zhang
etal., 2020; FFpk4s, 2024; )14, 2025)
HAERE (Nt Bk AR ) Y
AT K G 38 JE B R AR N K A RO ) 4
bR (#kveds, 2007; FHARIASE, 2008; FhEHLAE,
2016 ) , BfEMEAR B ROAR AL, MHPIAHZLEOK RN
SRR (WS, 2017) .

Zi b, AW AEVT ALK, R Y
Uiy TSR IREE S, 38 A N Ry i B B s il VD A
MR R e, 0 45T B o T A BRI
RIE 7 AN ) = Dol N e e A | U W IR 4
RE I 225, 01 H e dd & I Wb 2 I i 1 1Y
F8A% , NI i — 25 ATV R A FNA R E R
FRESIIRR, IFERF KR, FERIED
HGE F AR IS R IO I8 B R AR IRl B
ST RERY T A BEHE R K o

1 MRERE

11 HAREWMRARERLE

W 5% XA T H A 48 o I G T B X 35
(139.74852403N, 98.22124456F ) , J& Tl
B B PR A A, B BRI smEL , FEK D,
R, ZRIK, WBZER FFHFEKE 85 mm
Ay, AEEYZE R BAE 2 149 mm iy, ik
YRR 25 £ (HJLAE, 2021) o 50
A H R A8 B 0 T IS — X B XA -
VA - T IR AC B PR, b SRRV
T 2014 4R A, MR M AR FpR,
BERA STV, fFIRIEE A 2 m, BEHFVAK R

FEEIBE A 2 m, VPAEOE 42 (10.040.9 ) cm,
SR (5.240.6) m,

12 EBRRENE

AR B HAT HK A | R KR K B
B AR R G, K S ul e L Sl K SR KR
I BN, 9 TRERGEHEK IR AL, 5
B — e MRS UL T T rokoH, K T e
TRE DCIBR GRFEIE B T JAE I AN 22 2%
LKA, BATRIX N — A M KA . IRHEL,
AP B AR O AN A8 B B 4P bRy B4
BRI AR

13 ERBRERBIEER

TR A ) B A5 VIR D OJR S Bl SR 1
N, WERZER WRIH 5 ALK 4 A iRk
FrEmeiethl, B3] 8 AZ5RuENE, A 40 d #EE
— IR, SEHEAT 4 PRSP RERE o FLAARE B ]
202344 H 24 H-4 H28 H.5 H27H-5H 31
H.7H6H-7TH12HM8}] 16 H-8 ] 21 H,

VPAHE RSN 4-8 ARk 2 fr
o BEKE . HPBHSIREEERIE T ES LA
P& ( https://data.cma.cn ) , F&/KEN 20-20 B
HFokE (mm) .

1.4 HEMFEIBIEIRRE

A B AR IR AES [R] A 2023 4F 9 A F A,
SRl RN, A AT R s o) B ) e [ o7
VEBURERY , BN EAL B L 5 BRVD AR, ik
£ 30 MRVDARERT , AE R I DU S e R
R SO B, BT AR R AR D AR L
B 12 AR, kit 360 AN AT A RS bR
HI A

M AR T FEEE R 0.5 m 4k, f
F LAISmart FfF (e vi.9) (UEAEAE
kA, 2023) , AR ER AR A O 5 L Y T

BUR BB
MRS RIE : MR35 E ] SPAD

{¥% ( SPAD-502, Konica Minolta Inc., HA) (2=
K, 2014) TSR S RERE, B
& 3 WO YEAE R SEPR 4 2R & i
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x1 6HMEFMEREINERREBER
Table 1 Irrigation control volume and sources of pests in six sample plots

YDA AR T AR

THBRHEZEL AL

\ e PRI DR S R
FEsthG (m?) AR fﬁ/;gﬁ;ﬁg;;; (me )E 41 Average frass ¥ Average
Sample plot Area planted with Number of E. ... holes per plant of P. emergence holes per
- 1. volume per plant Total irrigation S oo Y
no. E. angustifolia ~ angustifolia L) volume (m3) xxiaohei var. plant of P. xxiaohei
(m?) gansuensis var. gansuensis
m 1 South 1 1700 425 400 170.00 8.547.6 0.240.5
M 2 South 2 1000 250 200 50.00 22.2414.1 2.0%2.3
it 1 North 1 1600 400 150 60.00 12.848.1 0.5+.1
4k 2 North 2 1800 450 100 45.00 21.2#3.9 3.046.1
4t 3 North 3 1800 450 50 22.50 8.245.3 2329
4t 4 North 4 1800 450 25 11.25 6.0%7.0 0.310.8

F2 2023 F 4-8 AEBXMEKESKELN
Table 2 Changes in precipitation and temperature in Jiayuguan City, April-August, 2023

A (C) FRERATE (°C)

I\/Iﬁoil/};\h Pffgi;%%ati(or:Tm)m) Avejgi:j j;ﬂ?)leiaiin)a (°C) Average maximum Average minimum
temperature (°C) temperature (°C)
4 7 April 45 9.3 17.2 3.0
5H May 1.9 16.4 23.0 9.6
6 H June 0.2 23.1 30.0 15.6
7 H July 11.2 24.7 31.7 16.9
8 H August 13 23.1 30.3 16.1
Mk FHFKF (Sartorius SQP, SRR 3 HUR BRI

KB 0.001 g) WAFEAH e E S TH, JF
TR RSk 8, B i i R BR R R S A
50 CCHEFE LT, FEHET 2 1H 5 5 PRI A Y
T,

M2 RO et i g b B 1
Flourpen FP110 F-£5 £ Z ¢ 1% ( Komakech
et al., 2020) WiHE& R Y Fv/Fm, ABS/RC
1 TRo/RC AERL

R K/ (AR AEAL ( Nikon D810 ) 1
Bt B B R, AERR A A — AR BRAE N RAE K
Z WYy, IR Imaged 1.53k i (ARAL T 45
2022 ) ATt RN

15 BERRBIKESKENE

AT R )RR (6] 0 2028 4 9 AR
) o TERRTEBEIX A REALIEH 3 MR HE | A2 55
FARTDARS, I8 T 2] S e A £ 1

FrKFRME Al HFRFEFE ( Sartorius
SQP, i 0.001 g) Fri A Kt , 7F
(10342 ) CHYMRE FUEREE, WETE,

o e FERMEEEE — FEG IR

A
1.6 XBEXFHEREE ST

T 2023 4 7 A, 7 6 HUEMXNARE
10 m <10 m AT, Gttt HotE 2R 4fE
R T AR VDA L AR IR R, 1 9
16 3w VI S PR T AR R A, ST
AR ZIRERUR
1.7 DEBEREMPRENE

TERVEBE I N BEDLIE SRS 10 BREEE . MR
AR VDR, IR EPAPISRIN G, AL
J5 R R A IR 6-8 4F AR RRLER T,
fHHE B 10 mm shFfildE s BefL, Bk

x100% .



1 TR <48 R R DY AR WA B AL IH B R A BE T RS - 57 -

HEE 3K,
ST LEE : T MEIN G R EL Vb e
RS LR A, I
o SRR
S T
SR « R T A2 T4 R ML A
RGBT Tk ( Sartorius
SQP, 5/ 0.0019) FRE, icRWMHE

1.8 HiEE

K H Excel 2021, GraphPad Prism 10.0.2 I
Origin Pro 2023 ¥/ %R #E4 T 5L R 36 5 22 530
R MAUE | SRk H Tukey R iiq 7 i M n £ &
A (0=0.05)
2 GRESW
2.1 EBRFEXDERBERERNZN

6 FhE ML AL R BV i 1 25 2 A B

X 100% o

PRange 3 i, MR/ E 1 B . B
FEWE /L, i ARAE A M RN i i R
M SR 2 E F i (SPAD ) BRI
FRER S, 56280 ABSIRC 5 TRo/RC EifA
I BT, R 8 FvIFm BT R R
FEA%

400 L/BEFEME & & A9 U0 ot i ALEE B0k
(3.5640.31) m2/m2, W& & T Hfth 3 i &=
(P<0.05) , 25 L/FRESEy I ARAEEURAL, 1300
(1.6440.32 ) m¥m?; 400, 200 A1 150 L/Fki
AR/ RT 10 em2 B G P2 5 P>0.05 ),
HAFE K T ¥/ T 8 cm?2, 25 LIRkAYTE Bt i
T R, Ak (4.48.55) cm?, 200
L/BRAS A S (A s, o4 (0.2540.07 ) g,
5 400 F1 150 L/#R FRE T EMEE R
(P>0.05) ; ffEFmfRAIMEMEE ] 25 LIKE, 12
(0.0920.04) g. 400 L/BRFEBERIIT F & KN
el 71.13%45.11%, 5 200 L/KRJC B & 1:2%
5 (P>0.05) , 50 L/FREAGI: 757K 380 ik

R 3 AREBREGETDEMFHERIER

Table 3 Physiological indexes of leaf slices of Elaeagnus angustifolia under different irrigation conditions

MRFEBE S (L) Irrigation volume per plant (L)

Z¥0 Parameters

400 200

150 100 50 25

T AR R (m2m?)

Leaf area index (m?/m?)

R K/ (em?)

Leaf size (cm?)

M-REEE (g)

Fresh weight of leaf (g)

MR EKE (%)

Leaf moisture content (%)
W43 % & SPAD fH

The chlorophyll content SPAD

PS Il f SOk~ i 17" & Fv/Fm
Maximum photochemical efficiency 0.7840.06 b
of PS I Fv/Fm

B S LI DL BE ABS/RC
Light energy absorbed per unit
reaction center ABS/RC

B OB R AR B G RE TRo/RC

3.56#).31 a

0.2440.10 a

2.0840.34 ¢

2.5630.52b 1.93#.30c 1.93#0.35¢C

11.18#4.76 a 11.06#2.87 a 10.65#2.95a 7.16%2.99b

0.25#.07a 0.22#0.09a 0.1540.07 b

0.8040.03a 0.77#0.12b 0.7240.06 ¢

1.9040.24d 2.1430.05c 2.39#.54 b

1.7240.24d 1.6440.32d

6.69+2.32b 4.48+155¢c

0.13#.05¢c 0.0940.04 d

71.1345.11a 69.1945.98 a 61.7545.10 b61.59+10.44 b 53.1149.78 ¢ 56.55+12.23 ¢

66.8548.08 a 66.0749.54 a 61.7949.11 b 55.9948.43 ¢ 52.8348.19d 46.13+10.50 e

0.6840.10d 0.4940.19e

2.56#0.58 b 4.02+2.26 a

1.6040.20c 1.52#0.18d 1.5940.25c 1.6830.24b 1.7030.17b 1.7440.21a

Light energy captured per unit
reaction center TRo/RC
R BAE A PSR HER, W AT BdEE A AR NG FhRR 2255 B (P<0.05, Tukey #i) .
The data in the table are meanSE, and followed by different lowercase letters in the same row indicate significant difference
(P<0.05, Tukey test).
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400 L/
400 L/plant

200 L/
200 L/plant

150 L/kk
150 L/plant

vy

25 L/k
25 L/plant

lcm

100 L/&k
100 L/plant

50 L/&k
50 L/plant

B 1 REEREG TR ER
Fig. 1 Leaf blades of Elaeagnus angustifolia under different irrigation conditions

{H 53.11%9.78%, H'5 25 L/MRTCB EMEZER
(P>0.05) . 400 L/FRHEMESS14 T /) SPAD M
i {H 66.8548.08, 5 200 L/¥k LW EMEER
(P>0.05) , 25 L/% T 1 SPAD NiK{A
46.13+10.50 , H & 2 Ik T H i 3 % &= 09 (E
(P<0.05) . VM B Fv/Fm {H7E 200 L/
PRI A5 0.8040.03, I 2 T HA Ik i ( P<
0.05) , 25 L/tRATAAAR(E 0.4940.19, (K
FHAWE R B (P<0.05) . M HZESE
ABS/RC 5 TRo/RC #i#E 200 LIRS AKX, 4351 K
1.9040.24 F1 1.5240.18, H.#R @ % T HoAth 78 0%
B (P<0.05) , 7 25 L/BRETER Mo il , 505
IKF] 4.0242.26 F11.7420.21, H 55 2 5 T HAd

=5 | T =
~ g
¥ 8 40p
(]
® 5
4T B
B 2 20t
e
X8
Eal
P 0 ) \ )
25 50 100 150 200 400

REEE (L)

Irrigation volume per plant (L)

P AR (%)

Gum moisture content (%)

B (P<0.05) .

AR S B 7K R B T > B R R T R
P EREIEE N 50 LIARAHAEIRAL, ~FH{CHh
35.96%+3.98%, & (KT 400 L/#k (P<0.05) ,
S A 50.93%44.10% (K 2. A) , HAHE L
NIRRT S AR TR EEER (P>
0.05) . BEMEMEG AU, VRIS K ERIN
H—En RS (K 2. B) , fE 400 L/FRIY
BB E T, WK EKER 13.10%+
10.58%, 7£ 25 L/BRMIEBEE T, FIEKER
6.01%+1.75%, REEUE A Ak, (HAEST
SRR R R B E 22 R (P>0.05) , it
ASREWTE THE R X VD AR oK R AT S

[oe]
v
1

[
[
T

—
Lh
T

—
[
T

Lh
T

(=]

T |

50 100 150 200 400
PR (L)

Irrigation volume per plant (L)

B2 ARERFEHTDEREBIRERSKEEWL
Fig. 2 Change in moisture content of xylem and gum of Elaeagnus angustifolia under different irrigation conditions
A KBREKEAEM; B MRS KRB, *FoR 2R 0% (P<0.05, Tukey £i3%) . &5 [f.
A. Change in xylem moisture content; B. Change in gum moisture content. * indicates significant difference at 0.05
levels by Tukey test. The same for Fig. 5.
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R, HEMEE 200 L/RRIHRZ R 37 4, HEMEE
25 L/BRETTE 42008 . & 3 (B) AtJE R4
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TE R RS T 07 1 Y AR ZI Al Bt 5 T
ZIE TR DG R, VDA BRI Y AT 2 R ik B
W 3N 2 5 kb, HEE R IR ) 200 L/RE
B 200 i 2 . ARIEHOS oL, 23
PIA SR MZ 52 A y= - 1.165 04+0.032 74x -
0.000 063 212 8x2, R2=0.779 89,

~
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(]
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BREEBEE (L)
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B3 AEEBREGTABEXRGEITELINLEZEBHETH
Fig. 3 Change in number of fresh oviposition scars caused by Anoplophora glabripennis on
Elaeagnus angustifolia under different irrigation conditions

A, AFHEBAETOUR BRRATEDD A FRYYEZIRE SEUB ;s B, SR B GAEZIRE V80 S
HEWE i 2 ) 2 A 5
A. Change in total number of fresh oviposition scars caused by A. glabripennis on E. angustifolia under

different irrigation conditions; B. Polynomial curve fitting between the average number of fresh oviposition
scars caused by A. glabripennis and irrigation.

23 AEEBEHTAEAISIBFLEEM
WERENER

FEVD R N T FT L 5 | e FL IS Y b s
THLaE 4 (A, B) i, HEBES 400 L/BREHTD

RS B FLIABE S X b
g.4 Comparison of gum secretion in leading
holes of Elaeagnus angustifolia

&4
Ei

A IR GIEEL; B, RIS,
A. Leading holes that have secreted gum;
B. Leading holes without gum secretion.

T E R (K 5. A), FflREREA
0.78 g, VPACFHIRRILILE A (0.7340.42) g (n=
10) , 10 ¥RyPASLIE 7.29 g, WK ER B3 E T H
AHEE R (P<0.05) o #EBEE 50 LRIV AW
i B A, AR (0.1240.23 )g(n=10 ),
10 BREIBIE 1.22 g BFERERERIE/D, VM3
SRS RS, MR 400 LIFRAT, IR A
W {H 96.67%, 50 L/ e R N & KA
43.33% (Kl 5: B) .

DESERERSWKREBHXE

IIATVBAS 10 A A RS AR5 WA 2 (8] X
MRFR, BRI 29¢62%0 ABSIRC . TRo/RC Flji
JE B S AHSE R AR Sb, 351 8 TR IR -5 WA i 4%
RIEFR AR . RITRU AR DL, HZk 1A
TN HHETUE (R4) , b X iR,

24
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o 15, B
g * g
~_~ = S
w35 10| ~Z 100} 90.0093.33 96.67
~ o= == 80.00 -
@ §n§ ;}Lg .
. 3 *&';
SRR B 5 50| 46.6743.33
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g §
: il g
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PR (L)

Irrigation volume per plant (L)

PRMEBEE (L)

Irrigation volume per plant (L)

5 AEEBREFGHTHRBREMDIREEL
Fig.5 Change in the amount and rate of gum secretion of Elaeagnus angustifolia under different irrigation conditions
A AFEEBAE TR 2 B, AFEEB A MY R84, n=30,
A. Change in the average amount of gum secretion of E. angustifolia under different irrigation conditions;
B. Change in gum secretion rate of E. angustifolia under different irrigation conditions. n=30.

x4

MR 10 GBS W REZ BRI Z&ER T

Table 4 Linear regression equations between 10 physiological indicators of Elaeagnus
angustifolia and amount of gum secretion

H: PEFE 45 Physiological indices

M- AFE S (m2m?) Leaf area index (m2/m?)
A K/ (em?) Leaf size (cm?)

M FfEE (g ) Fresh weight of leaf (g)

A 7k# (%) Leaf moisture content (%)
4% % & & SPAD {H The chlorophyll content SPAD
PS T i Kb F 77 it Fv/Fm Maximum
photochemical efficiency of PS I Fv/Fm

B L IR Y BE ABS/RC Light energy
absorbed per unit reaction center ABS/RC

B R HUC 3R G BE TRo/RC Light energy
captured per unit reaction center TRo/RC
AJEEBEKF (% ) Xylem moisture content (%)

WK% (% ) Gum moisture content (%)

[ )95 7 Regression equations R2
Y0=3.238X+1.218 0.923 2
Y1=8.006X+6.051 0.3801
Y2=0.196 4X+0.118 2 0.3910
Y3=26.61X+53.96 0.682 4
Y4=25.73X+50.29 0.4725
Y5=0.254 7X+0.626 6 0.2254
Ye= - 1.544X+2.994 0.186 3
Y7= - 0.150 1X+1.683 0.158 0
Y=0.177 0X+0.397 9 0.5591
Y9=0.116 9X+0.044 29 0.8936

Yn b A AEEERR, ER 4 WAL, R EKER
M LA IR AR R s N R2 K/NVEE,
MAARE R SR N iR, A 09232, Ut
BH T DA A 8 b g 2 P o B DRI A 3

3 itig

XF TSI B N A R bR &,
W& H 150-400 L/#k TR LEH BT
25-100 L/#k, PEH7E 150-400 L/RAOHEBE & b
RIS IR FFAR T IE 5 A4 o % 150, 200 5 400 L/
PRAEWE & T MV A4 5 Hu A, =& i T RS 4
LR WE, /394 (3.5640.306 ) . (2.56140.522)

F1(1.93140.297 ) m¥m2; MM FR/Nifii &, 150-
400 LIFRITEIE T C & 225, KT 10 cm?;
M F KRR AT g, 150-400 LIgR T HITR
M R RT 02 g, =H LB LR,
{H 200-400 L/FRIM 5 KB T 150 LIKE;
SR S AT U8, 200-400 L/ SPAD
HYIKT 66, PiA G &2, 150 LIRS 3%
TR, & 61.78529.112; 7riFH M4 KoMk
AT, M 158635 Fv/Fm 7E 0.75-0.85 ],
AR BER /N, I BN Z W AL K SR 5
e, MBS T ZSHW R TR (LS,
2009 ) , % 3 7R 150-400 L/BRHEBE T AY b
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W R f) Fv/Fm B9{E AL T 0.75-0.85 Z 8] (K
{H°~ 0.8040.03, H/IME M 0.7740.12) ; —HAK
FTEh S KR RRE KRB R E =R, JFH,
JEE 5 150-400 LR VDA S AEZIRE St 2+
25-100 L/#k, H =FEJC R EM2ER, 7T LIt
P R A B IS B VS 15O B R A4 1 RE
AT o A H 5 VD4 A LR F- A L5 55 100
KE, HHEBREEIIGILEISS] 0923 2, &
FHAMSEL, — R T DL i AR UE v
A B A T A I RE T B e FE IR AR A o ]
iF, T RS ESOE X T A S BORBCE in (8
A ELHEAE R AMR AR o

XFFAFRERE T VR i e T, B
HHEWE R, VDA DA 2 R A R S B
IR XS T YRR R R
TVEEAK IR, VAR KESH Y
AR BIE A O, IMISRE 12 Bk a4 F L AR
FURIIE S RZ I, B 7K o NS B A SR
AT LR A A B, DTS s g v (Bl
iy - B IREE, 2005; ZEARTT AR ) - B
IR, 2006 ) 5 [FIHS, ARHIE A B TD AR AR B
TEMEIERS , A S M RE 1 ( ZRAR TS FIBah

- BHIR, 2006) o ARBFFEXTG RIS 10
AELL FRYTPAS, FEBER 100-400 LK R A VD ATH
WA I L 25-50 LIRS B £, DI T RE 4 A4
FERRIOCHE BRI, FEBE 150-400 L/FR T
HIWA SRR T 90%, s T 25-100 LAk,
XT3 Y b Hb X G B R A 1Y SEBR B IR
T, ARV AR E 5 A K I . 1E 5
17N o) = = N N O G -3 N VA B 1 = WA e 2 ]
YK, 400 LIRR T BV 1) 30 it i I i 8
B, [HHEKETHE 150-200 LARME B 1%L
£, AR AL i 4%-7%, PRI, 150-200 L/
F14) P T M 5

ARG EERFH] , ANFFEREA T 2Rt
PAEIE AR B RAFRRE T, (BIRA VDA R
R R R 5 AR B EE R R, S5
HEAE (2022 ) XPGJE B R 3T AW L Wi T
THISEMFSE , FRIANCIE B KA HE T 5 AT

FRARIE IR o O R S T BRI A
21 PR YIFFAEM W0 EAD ) ; Nehme %5
(2009 ) il Y BIMLGEAGIERY , 3- B M RES 5 | i
JIE B R A ME R RS O, HARTEE (2017)
X B AR AR i — D e T 3-E X
JBERAAWSIWER; Tkt (2024) RIFSLHE
R AR X B S T RAR G S5 VR R Y 3-C
P fish A7) FELASE SO s B, LR R AR T I AN
LR TR AR B F VR KRB/ 5 &
Yo 2 SR H AT EERE G I8, A AT
it — 2255 T

ARSOTF T E M 585 K, 45
X RRHE—2 H 252 1 m &, BT
S HEWE X VD AR FR 43041 e 1 B KRB — 3K,
AI L P 22 MR ROBE M2 55 R, A
KAGE R, BEBERG I Sk, FL AR
e S oK EW ST, E—E LEEE N L
B K 0y AR Al e A 5 I e — 3k (B ) SRR,
2024 ) , WTLAG R FHVE R S L g A OK &
IEH, A 8 T R R Ok A M A P 1R
PREGAHSCE, SR EI R EENE, [REE
BT AT LA 2 TR L 0 ( SR8k,
2021; LLJHEE, 2023; ROTFE, 2023) . 4
b, X TEPANCIR G, AT DL G R R
T R ST 5 VAR [R) B 43 B K 2R Y
AHICE , {H BN S K A S
TE H G BAH GG b 2 S K &5y B
A R AR o

T A ST R PE R 25 1, Ab B2 ) 1) 22 5 7T
RERRIRAL T, (AR REIS SR . LB M a2
400 L/FRIA & 50 LIKK , FERFRHEER) 1h - k%
P AEACIRES, A G, WG KB #iek
AR SN ZE K, 25 HEE X 135 S e B i e Bk
BACIRAS, TS 2T 246 55 RIS,
ARAEFERE A I ASBOK A 0T B ok 43, 24
VR 5 RS A A AR AR X T BRI — AN RN
SR, WERTERE RS A5 AN A TR A, AT RE
AR T ARG 5 A e iz R (), RSOk B ] 1) 2
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4 L5t

THEE 2% 1 25 b 2 e M VD AR 34, DT S i >
FFERNEBRE GRS o DR R AR, XF
B BRI RSO LT 5 m s ST AR
FIWTV O A BE ) BB H8 b s fE4E 40 d ET
— RS, N T ARV R e 4l 15
AEFIEYE, ARG IR R KOLE B R A,
[Vl B 25 R B A GR R AT 24, Bk VD AR Y i T
P 7E 150-200 L 2 fe e d% .

SEZ Xk (References)

Adil - Gafur, Li YF, Omarjan - Ali, Dong X, Su WP, Mamat - Amat,

Tursun -Abi, 2005. Environmental factors affecting gum exudation

of Elaeagnus angustifolia. Arid Land Geography, 28(4): 521-525.

[Brih oy - BBOR, 245, BWEL - 3007, W, S OF, 3K
ST - SCHR, MR - 3LE, 2005, YRR H S R Y
Wi R ZHFSE. TR X3, 28(4): 521-525.]

Bré&la N, Huc R, Granier A, Dreyer E, 2006. Temperate forest trees
and stands under severe drought: A review of ecophysiological
responses, adaptation processes and long-term consequences.
Annals of Forest Science, 63(6): 625-644.

Chaves MM, Pereira JS, Maroco J, Rodrigues ML, Ricardo CP,
Os@&io ML, Carvalho |, Faria T, Pinheiro C, 2002. How plants
cope with water stress in the field. Photosynthesis and growth.
Annals of Botany, 89(7): 907-916.

Chen CY, 1991. Actual water resource and its influence on adaptive
faculty of tree in the Hexi Corridor, Gansu Province. Acta
Geographica Sinica, 46(1): 35-46. [ S, 1991. H P4
JER SR 7K G R X A AE R BE 5. B, 46(1):
35-46.]

Chen TQ, Xu GQ, Chen JZ, Liu SS, Li JY, Hu HF, 2023. Effects of
different water supply amounts on physiology, growth, and fruit
quality of walnut trees. Chinese Journal of Ecology, 42(11):
2578-2587. [WRIEsk, #Rits, BREML, XK, 22638, K
B, 2023, AN[FIEEAK AT AZ AR AE 3 | A= RIS 5 B A5
AR, 42(11): 2578-2587.]

Guan WK, Xu N, 2012. Research situation and resources utilization
of Elaeagnus angustifolia. Anhui Agricultural Science Bulletin,
18(19): 119-120, 213. [ 3CHT, #4808, 2012. VA HTEFI FIRE
FEE TR IR, LR E I, 18(19): 119-120, 213]

Guo W, Wang N, Zhang KY, Song PP, Ma ZQ, 2024. Effects of
Cu,O nanoparticles on the Kkinetic characteristics of rapid
chlorophyll fluorescence induction and related genes in wheat
seedlings. Chinese Journal of Applied Ecology, 35(3): 721-730.
[P, A, sKELOL, AR, A, 2024, Cu,0 Kk

XN Gy PRI R DO R 3 I BRI S AR DGR R Y 3
Wi R FHAE 2SR, 35(3): 721-730.]

Hong CQ, Qu YH, 2023. Comparison of Smartphone APP and
digital hemispherical photography for estimating leaf area index.
Journal of Beijing Normal University (Natural Science), 59(1):
125-135. [HLAEH, JEskAE, 2023. HETHL App SEFFER
B I e - AR O LAY, Ut R 24 (H SRR
JiKt), 59(1): 125-135.]

Hu LW, Ji XL, Han C, Zhang X, Yang T, Cao MJ, Mao D, Shang ZY,
Gao YM, 2024. The influence of different irrigation amounts on
soil moisture, growth and development, yield, and quality of
Astragalus mongholicus. Journal of Shanxi Agricultural Sciences,
52(5): 44-51. [FAJ13¢, 4Ibexs, whag, ki, s, WEes, €
Ui, WIS, SEAY, 2024, AN[EIHEREREX S E L HOK
A KR K i BTN, LLPE AR, 52(6): 44-511]

Huang MH, Shang SQ, Cui SP, Wang GJ, Luo YQ, Deng B, Wang
LX, 2023. Relationship between bark physical characteristics of
different host trees and damage of Anoplohora glabripennis.
Acta Agriculturae Boreali-occidentalis Sinica, 32(6): 952-959.
[FERR, MRS, EMNE, Eouk, AR, B, Tk,
2023. N[ERI P K BRSO H B R A fEF IR R, W
ek 2441, 32(6): 952-959.]

Jiang Z, Zou X, Zhang ZY, Tang CP, Li TJ, Li GQ, 2017. The clonal
growth of Hippophae rhamnoides in response to tissue water
content. Journal of Southwest Forestry University, 37(2): 35-40.
[0, ARM8, sKUEHE, FERRSF, 20N, 2o, 2017, pE
0I5 B AR X L K R e . P ARl R A AR
37(2): 35-40.]

Komakech R, Kim YG, Kim WJ, Omujal F, Yang S, Moon BC,
Okello D, Rahmat E, Kyeyune GN, Matsabisa MG, Kang Y,
2020. A micropropagation protocol for the endangered medicinal
tree Prunus africana (Hook f.) kalkman: Genetic fidelity and
physiological parameter assessment. Frontiers in Plant Science,
11: 548003.

Kong BB, 2009. Growth comparison of 26 plants in arid areas and
studies on physiological and biochemical characteristics of
drought resistance of seedings of five families in Elaeagnus
angustifolia L.. Master dissertation. Beijing: Beijing Forestry
University. [fLf56%, 2009. T R58% 26 PRFPIERRT S
WA 5 DGR EI PR BA LR ST, W2 e
Jent: dbntbholl k]

Lawlor DW, Tezara W, 2009. Causes of decreased photosynthetic
rate and metabolic capacity in water-deficient leaf cells: A
critical evaluation of mechanisms and integration of processes.
Annals of Botany, 103(4): 561-579.

Li F, Liu RG, Bao S, Wu T, 1999. Selection of trap trees for
controlling Anoplophora glabripennis and A. nobilis. Journal of
Beijing Forestry University, 21(4): 85-89. [Z=F, Xz, i1l



14 TR <48 R R DY AR WA B AL IH B R A BE T RS - 63 -

RIY, 1999, MEFFEARFPRAUE RRA . AR AR
FE. LMl R4, 21(4): 85-89.]
LT, Liu B, Lu JW, Ren T, Li XK, Cong RH, Wu LS, Lin D, 2014.

Spatial distribution of SPAD value and determination of the

L

suitable leaf for N diagnosis in winter rapeseed. Chinese Journal
of il Crop Sciences, 36(1): 76-83. [Z5j.i%, Xk, &&8, 1
e, A/NIh, NEER, RALW, #d, 2014, &3+ SPAD
I 23 43 A5 MR RS W R e AL e 2. b iR 9 22 3,
36(1): 76-83.]

Li YF, Adil -Gafur, Omarjan -Ali, Dong X, Su WP, Yakypu -Aihaiti,
Tursun - Abi, Tan XJ, 2006a. The effect of irrigation on extruder
surging of Elaeagnus angustifolia. Protection Forest Science and
Technology, 2006(3): 5-7. [Z=4R7Y, Blili Fy - BHHIR, Hifk
VAN &2 i 1 P i S A S I3 i S I

/N3G, 2006a. FEBEXT VDA I ROVEIT. BiiP kR, 2006(3):

5-7]

Li YF, Gafur -Adil, Ali - Omarjan, Dong X, Su WP, Aihaiti -Yakypu,
Abi - Tursun, Tan XJ, 2006b. Journal of Desert Research, 26(1):
155-158. [A45, HAIR - Bl g, 37 - HWIL, #E, O95
TV, SCEE - R, SC - R, RN, 2006b. ANE]
THOK ST A FIRXS R L I . VDB, 26(1):
155-158.]

Li YF, Adil - Gafur, 2006. Study on the relations between the
quantity of gum output and the ages of Elaeagnus angustifolia.
Acta Scientiarum Naturalium Universitatis NeiMongol, 37(1):
81-84. [Z=4RT, BTy - BAHIK, 2006, THATHR 4 I S i
HIER. S R (F AR BH2RR), 37(1): 81-84.]

Li YF, Pan BR, Gulnur - Sabirhazi, Adil - Gafur, Liu L, 2012.
Gummosis productivity and geographical differentiation between
Elaeagnus angustifolia and E. moorariftii. China Forestry
Science and Technology, 26(5): 28-30. [Z4R75, WA, WAl
BK - WHURMGTL, By - BEAOR, X1J7, 2012, PIADIDHE
WA IR ek b2 . Mol BHE I &, 26(5): 28-30.]

Lin QH, Chen L, Zheng YX, Ma SH, Tian D, 2022. Plant specific
leaf area: Comparison of ImageJ software method and disc
method. Journal of Capital Normal University (Natural Science
Edition), 43(1): 48-55. [MASLT, Bk, ABEEF, DM, Hit,
2022. MY R AL : Image) FPRESHTFLARE LA
B AR KA 24 3R (A SARL£RR), 43(1): 48-55.]

Liu T, Tang YY, Yang HY, Li L, Shi S, 2024. Response of functional
traits of Ammopiptanthus mongolicus to soil moisture. Journal of
Minzu University of China (Natural Sciences Edition), 33(1):
28-35. [XfE, MEiksE, W, 24, Ab, 2024 FEHTA
FHReMER X EHOK AR, e R 2R (H SRR
i), 33(1): 28-35.]

Liu Y, Liu RG, Chen JM, Cheng X, Zheng G, 2013. Current status
and perspectives of leaf area index retrieval from optical remote

sensing data. Journal of Geo-Information Science, 15(5): 734—

743, [NV, Xsk, BRBEHE, REE, O, 2013, niEBUEEGE
R TR S R MRS B RbEAA, 15(5): 734-743]

Long HY, Deng LX, 2019. Response and adaptation of plant
morphology to drought stress. Hubei Agricultural Sciences,
58(8): 5-7. [JEiffe, XBIETF5, 2019, AHPIT AN T R A
NS IERERSE. #IAbAOl R, 58(8): 5-7.]

Luo YQ, 2005. Theory and techniques of ecological regulation of
poplar longhorned beetle disaster in shelter-forest. Doctor
dissertation. Beijing: Beijing Forestry University. [3%45 I, 2005.
B AP AR K A ¢ 5 1 AR A5 AR BIE S RORBI ST, 1820
I dbat ek R

Luo YQ, Wang LX, 2024. Outstanding academic reports on forestry
in  China: 2023/Ecological self-control strategies and
technologies for Anoplophora glabripennis disasters in invasion
areas. Chinese Society of Forestry. Beijing: 68-77. [I% 4 &,
LR, 2024, HEMOL LT AR 2023 ARXOLE £ R4
REMNESABRIESHEAR, PEMES. U 68-77]

Ma X, Han W, Wu SL, LT, 2023. Effects of different irrigation
rates on diurnal changes of photosynthetic characteristics of young
Populus euphratica and its relationship with environmental
factors. Journal of Anhui Agricultural Sciences, 51(13): 102—108.
[Ehm, &, sER, B8, 2023, NIRRT 26
AR HAR LR SE IR M S BRR I TR OC R, LRI,
51(13): 102-108.]

Ma XQ, Sun Y, Gao Y, Shang EY, 2022. EAG and olfactory
behavioral responses of Anoplophora glabripennis (Coleoptera:
Cerambycidae) to forty kinds volatiles from five species of Acer
saccharum. Forestry Science & Technology, 47(3): 1-6. [ShI%Hz,
INIE, ST, MR, 2022, S BRAE X 5 FEAR Y 40 P
KY EAG MIWRGEAT AN, MollBHL, 47(3): 1-61]

Ma XY, Zhou GS, 2018. Effects of drought on the trade-off growth
of leaf traits of summer maize in the seedling stage. Acta Ecologica
Sinica, 38(5): 1758-1769. [k, Jil) i, 2018. TR H £
KETHI R AU R RE . AEZS2FH, 38(5): 1758-1769.]

Mehta P, Jajoo A, Mathur S, Bharti S, 2010. Chlorophyll a fluorescence
study revealing effects of high salt stress on Photosystem Il in
wheat leaves. Plant Physiology and Biochemistry, 48(1): 16-20.

Nehme ME, Keena MA, Zhang A, Baker TC, Hoover K, 2009.
Attraction of Anoplophora glabripennis to male-produced pheromone
and plant volatiles. Environmental Entomology, 38(6): 1745-1755.

Qi RL, 2021. Study on drought resistance of Populus euphratica
no.2 under different irrigation gradients. Master dissertation.
Hohhot: Inner Mongolia Agricultural University. [75 %%, 2021.
ANFEMAR L /AN 2 SHURMERITY. B Annse. i
FngRR SOl ]

Shao PP, Yang BJ, Su Z, Sun ZX, Wang Z, Liu YT, Wei JR, 2023.
Preference of Anoplophora  glabripennis to Populus alba var.
pyramidalis and Elaeagnus angustifolia. Forest Research, 36(4):



- 64 - R B B 244l Chinese Journal of Applied Entomology 62 %

122-128. [HRWSHS, #IR%, o0, IMAA, L&, X054 B
H2E, 2023. SLH B RA XA R Mol Rl
5%, 36(4): 122-128.]

Shen YM, Tong ZK, Cai JG, Wu JS, Zhang SY, 2006. Progress in
the study of drought-resistant mechanisms in plants. Anhui
Agricultural Science, 34(20): 5214-5215. [H WA, HEFLRE, 2%
B, R, KR, 2006. HYHLEILEIRRFITIERE. 7
BRI, 34(20): 5214-5215.]

Sun Q, Cai NH, Chen S, Wang DW, Duan AA, Xu YL, 2016.
Drought stress on physiological characteristics of Pinus
yunnanensis seedlings. Journal of Southwest Forestry University,
36(3): 18-22. [FhBL, ZRAENE, Biivy, £RIh, Br#, £,
2016. TSR] = FERA R A BRRHE RSN PRI AR R
#2441, 36(3): 18-22.]

Tang CC, Zhong QL, Wang J, 2008. Research progress on
physiological response of drought resistance of tree species.
World Forestry Research, 21(1): 20-26. [JE7&I4, Sh4bk, T,
2008. MAHTREAHBFFCHERE. AT, 21(1): 20-26.]

Tian RM, Yu JB, Zhao WD, 2003. On the function of Elaeagnus
angustifolia L. to induce and control Anoplophora glabripennis
(Motsch.). Inner Mongolia Forestry Science & Technology, 29(4):
23-25. [MIER, T#E, T, 2003. YWAMXDLEERE
FREEEIREMPILOIE. NEEE MR, 29(4): 23-25]

Wang GJ, 2024. EAG response of Anoplophora glabripennis to
volatile of Fusarium oxysporum and its infected Elaeagnus
angustifia. Master dissertation. Lanzhou: Gansu Agricultural
University. [TEE, 2024, Y6/ 2 K455 W i 01 o K A2
VRS Ly 27/ i) G LR VA B A ke v o3 A 700 ST | M E 7 )
el k]

Wang MC, Tang ZD, Xie AQ, Jian LJ, Lin H, Wang YZ, Chen C,
2025. The growth promotive effects of mixed endophytic fungi
on Cunninghamia lanceolata seedlings under low-phosphorus
stress. Journal of Northeast Forestry University, 53(1): 1-9. [
BN, ETE, Wk, fRE, PRES, T3, PRul, 2025.
TRBE HR G A B RS ARG AL ARl
K2R, 53(1): 1-9.]

Wang ZL, Zhao X, Liu LD, Bai XF, Zhu JJ, 2015. An analysis of the
adaptability of Populus euphratica and Elaeagnus angustifolia to
changes in environmental factors. Journal of Desert Research,
35(1):160-166. [T fhfL, &5, XIAME, s, REZE,
2015. ##%(Populus euphratica) fl17b 4 (Elaeagnus angustifolia)
RS T P O I 1 L. R LB, 35(1): 160-166.]

Wu ZH, 2023. Effects of different degrees of drought on growth and
protein expression of soybean leaves at seedling stage. Master
dissertation. Haerbin: Northeast Forestry University. [i75%,
2023. AN[FIFREE T X B R S i AR AR R IB Y.
BSOS IRRTE: RALfl A ]

Xiao K, 2021. The pollution characteristics, source analysis and

health risk assessment of PM,s, PMy and their inorganic elements
in Jiayuguan City. Master dissertation. Lanzhou: Lanzhou Jiaotong
University. [H#l, 2021, sIA X RSBRY PMos, PMio
HIHITCRIGYRHE, AR IAT S (@ S PP . B2
WS 2N 22 MBS R

Yang ZJ, Wang LX, Luo YQ, Ren LL, Wang XQ, Wang XB, Chen
YL, 2024. Study on planting model of dead-end trap tree
Elaeagnus angustifolia and resistant host tree Populus alba var.
pyramidalis for ecological self-regulation of the Anoplophora
glabripennis disaster. Forest Pest and Disease, 43(6): 1-13. [#%
SR, LR, BRAIR, ARFIR], ENER, F/NE, BRI,
2024. A3 HEOGIH B R A 9CE BRI R G HUER I
SRR, P AR L, 43(6): 1-13]

Yao J, Yu XY, Qiu S, Li D, 2007. Progress in research of drought
resistance mechanism in plants. Acta Agriculturae Boreali-Sinica,
22(S1): 51-56. [Whik, T, LRk, 283k, 2007. FHYHLFHL
BERIFEHERE. ARt 4T, 22(S1): 51-56.]

Zhang HH, Xu ZS, Guo KW, Huo YZ, He GQ, Sun HW, Guan YP,
Xu N, Yang W, Sun GY, 2020. Toxic effects of heavy metal Cd
and Zn on chlorophyll, carotenoid metabolism and photosynthetic
function in tobacco leaves revealed by physiological and proteomics
analysis. Ecotoxicology and Environmental Safety, 202:
110856.

Zhao Y, Wu M, Ye XX, Ren Q, Deng P, Zhu YL, 2023. Growth and
chlorophyll fluorescence kinetics parameters of Alchornea
trewioides under drought and re-watering in Karst areas. Acta
Botanica Boreali-Occidentalia Sinica, 43(9): 1537-1546. [{#X2k,
SR, MR, AR, X, RTAR, 2023, TSR
HrRE b X LL T LLRRAF AR R 5 R 90 Bl 1 2 S 5
PYILAE Y4 4R, 43(9): 1537-1546.]

Zhou MG, Shao GM, Zhang LY, Yao XM, Han WT, 2020. Inversion
of SPAD value of winter wheat by multispectral remote sensing
of unmanned aerial vehicles. Transactions of the Chinese Society
of Agricultural Engineering, 36(20): 125-133. [J&4l, #BEH,
Fkaroe, Wh/MEL, BiCEE, 2020 T ANLE IR AN
7 SPAD fH. 4Rk T R4, 36(20): 125-133 ]

Zhu N, Zhang DY, Shen HX, Hu Q, Fan JT, 2017. Oviposition
preferences of Anoplophora glabripennis on three host plants
and composition analysis of host plant volatiles. Journal of
Zhejiang A & F University, 34(6): 1059-1064. [T, 4 H,
TLLLER, WA, BtagE, 2017, Y6/R B R FEUR mle-tk XA &
TR ST 53T WRTACMROR 272412, 34(6): 1059-1064.]

Zhu XY, Wang H, Sun K, Wang HC, Zhang JY, Pei ZY, Chen HW,
Yang JJ, 2023. Effects of different irrigation rates on photosynthetic
characteristics of Salix psammophila. Water Saving Irrigation,
2023(12): 27-33. [0, Tk, #hal, T8, kise, 3
K, R, BEEE, 2023, R[EEM XL S RER
RO, Y KUERE, 2023(12): 27-33.]



