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Physiological indices of leaves of jujube ( Zizyphus jujuba) damaged by Apolygus
lucorum
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1 Key Laboratory of Integrated Crop Pest Management of Shandong Province, College of Agronomy and Plant Protection, Qingdao Agricultural University ,
Qingdao 266109, China
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Abstract: Apolygus lucorum Meyer-Diir ( Hemiptera: Miridae) is an important type of pest, damaging various agricultural
and forest crops such as cotton, fruits, and weeds. A. lucorum feeds on young buds, leaves, and various other tissues of
host plants with its piercing and sucking mouthparts, and it is an important secondary insect pest in agricultural production
in China. With the extensive cultivation of Bt cotton since 1997 in China, the wide-spread use of this insect-resistant
cultivar has drastically reduced the need for insecticides to control many key lepidopteran pests. However, this reduction in
insecticide use has led to increased population densities of various mirids, among which A. lucorum is considered as the

most important pest in cotton production in northern China. The large-scale cultivation of fruits in recent years has provided
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abundant food and appropriate hibernacle for A. lucorum. Consequently, it has gradually become a significant pest for fruit
trees, especially jujube ( Zizyphus jujuba) , causing serious damage in orchards in northern China. After being damaged by
A. lucorum, the young leaves of jujube ( Zizyphus jujuba) showed many needle-like reddish-brown dots, which formed into
irregular holes as the leaves grew. Growth of the floral buds ceased, and black spots appeared on the young fruit. Many
studies have shown that pest damage induces plants to produce stress responses. Therefore, certain physiological indices in
plants will change during the response to pest damage. To examine the responses of jujube leaves to insect damage, we
conducted biochemical analyses to study changes in various physiological indices of jujube leaves damaged to different
degrees by A. lucorum. The soluble sugar content first increased and then decreased, while the protein content decreased
and free amino acids content increased with increasing severity of leaf damage. The activities of protective enzymes also
changed with increasing severity of leaf damage. Superoxide dismutase (SOD) activity first increased and then decreased,
while peroxidase (POD) activity increased. The catalase ( CAT) activity was not significantly different between damaged
and undamaged jujube leaves. In summary, jujube leaves damaged by A. Ilucorum showed changes in soluble sugar,
protein, and free amino acids contents, and changes in the activities of defense enzymes. Except for CAT, the changes in
soluble sugar and protein contents and SOD and POD activities were closely related to the severity of damage to jujube
leaves caused by A. lucorum. This indicates that jujube leaves responded to damage caused by A. lucorum, and showed
significant changes in physiological indices (except CAT) in response to damage caused by A. [ucorum. The results of this
study help to clarify the mechanisms of the stress responses of jujube to damage caused by A. lucorum, and will be useful

for developing strategies to control this important insect pest.
Key Words: Apolygus lucorum Meyer-Diir; damage; physiological indices; stress response
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(2) FE T & i
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20 min, 15 b3 ED 8 P BORLERIR . BRI 0. 1 mL AR A 0.9 mL ZEMKANA 5.0 mL % i
W AT, DRI R BURAE s HEEF TR, F 595 nm M OD {H, [R1 A4 175 26 il ERR vE 2R

(3) U B S R 7 i I o
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2 GBRE5SW
2.1 BEEARI R AR | TVA M R ORI B SR A A

3 Fofr 52 AR BE AN [ A O I T P | T A B R R R 1 I T 4 R DA B 2 T A R AL
1, AR ZFN PTATERE S (42,69 mg/g) W& & TIE A (22,73 mg/g) T BEFIEL B 32 T 11
A HJG = 2 E) 25 SN B U B R AR B B v (S WA B B A7 I e T R R R A7
FSIEHREAREER, NRSZERE QA LU IE R & AR08 1,97 1.41.1.29 LI 2. 22
mg/g, 2 F LUXT A SR o 7R rh BRI B R A2 A, B A Y 0 R T R R R, R Bl AR R
JE R NER , AR I PN AR P R B A, R 1 T LU 2 A AN )RR A R R P
BRIEIR S R BRI T SR SR SIEW, SIS R DR, B P EULREZE
R AR I PR 8 S R 1 et 0 o T A I R T B A2 S A B P I S A R R R TR A
ZEM R AT AR A2 B S B AL R TR e SR B I S TR 0 o S s G R

£1 TRZERETEMMHAFPTAEEE TEEEAMNESEERNSEILE (ng/g, MeansSE)

Table 1 The contents of soluble sugar, protein and amino acid in jujube leaves damaged by Apolygus lucorum at different degrees

ZEFLE Degree of damage ATV PEWE Soluble sugar I Protein F KM Amino acid
CK 22.73%0.13 b 2.22+0.16 a 2.01£0.02 ¢
% Mild 42.69£6.22 a 1.97+0.05 a b 2.44£0.16 b
1 Moderate 17.80£1.92 b 1.41£0.25 b 2.53+0.03 b
H Serious 21.28+0.56 b 1.29+0.27 b 2.900.04 a

[al—F B 5 /NG PR R RN AR 2 H R EMITE P<0. 05 /K225 B35

2.2 BEEASIT b s A B G RE (SOD) i A ALYINE (POD) Al % f SRR ( CAT) T PEAY AR

3 FhAZEREEEAR AT - SOD [POD Fl CAT 1E MR E 4R LA e Z B HBR AR AR 2, A A 32
SRR E IS, SOD iR E T2l B 32 % B B AU AN, SOD AR RIS TH i, JR I fiR . 2T Lo
RYZE R R RS2 S AL SOD RYTE P 35 o TR 4 0 A | b BE AR JBE 32 S A rh SOD T P 1 1
SOD { PR o S BRAE R B 52 S O I A i b RS2 S I S IR R B e R 5 R A e
SR H AR RE G E G, POD VA 1AL, IR RS2 ERIE AN & BT S 2 IR AR R,
TERREE BB B2 52 (9N b POD IR P18 b 38 08 T I I A £ RS2 SR I oh POD 976 M B 2
TR R T RS2 A, SR, RS2 T POD S P BRI, e
LRGBS H T AN 52 R EATRI MRt CAT (3 M2 18] L B B AT 5 AR 32 7 AT 1 oh CAT (7%
PEZ R AR R B 25 Pk 22 5 KCF 3R, R 32536 S CAT I97s S G R

x2 AEZERETENMN R FESAYELE. S SLWETEELSENEELER(U/g, Mean=SE)
Table 2 The activities of SOD, POD and CAT in jujube leaves damaged by Apolygus lucorum at different degrees

ZFHFLIE Degree of damage AL LR SOD it AL POD KL SR CAT
CK 107.34+6.53 b 6174.54+91.86 d 20.01+1.38 a
% 150.45+7.31 a 13146.93+209.20 ¢ 25.41+3.64 a
LR 100.00+5.35 b 17479.84+372.97 a 23.05+0.17 a
&0 80.09+4.09 b 14872.26+283.29 b 21.54+1.72 a
3 iR

TERS R AL AR AR5 B SO AH B AR TSGR B 20 i S, #3231 3 IR e 3 R AR 3l 52
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PEARAG S 2 B I 6 W8 Z [0 2A — A e ZE W ORI PRI B 8 R 4 b POD 2 E2AEH, SOD Wz, 1M
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