ok 5 3R ® F

2024 4F 4 H 55 40 B3 2 Forestry and Environmental Science 69

YT Sot A= S LAt o

k' AN iR’ RGP i 15 !
¥ B SN
(1. FONTMOLRR2EATR I, 700 400 5350125 2. AR ASEPASETR ST s A A A EE B B BR A S AR W SR 2=l o ol
VTR FBM 4500045 3. JUVEIREEMREERE, TOVE BET 5300045 4. FOHTIAMOLR, )P &N 535009)

WE sk =584 K4 Batocera lineolata B-7 3k 695k A7k Juglans sigillata SaFr |, 3K %
B R T B R, AR J. sigillata cv. ¢ Xixiang® | RAEMAE J. sigillata cv. * Nian-
gqing’ XJ. sigillata cv. ‘ Yangbidapao® FedkHAME J. sigillata cv. ‘Niangqing’ 3 FréxAzk¥ Lt =5
BERFRE, RREERRFMNEAENE 3 MR LG TR R, REARBDRESE. Y
Bpfa & QBRI A E R EF, BRI RBOKERDA, EREW, RHFENRTI =59 F R F R
2Hg A E@ARRA, H0.0007 m*, Hrask A AR E R £ BT i e R AR R AT ERE G R A
BBy S vRsk oA LA R0 £ AR AP B e iR B B0 ) 7 4 5 AR B AL Ay AL Bl e ik S 5L B B )
M, REERGR RS F RS, WA, 3AABBNRRAPIREENG R R RE, TERES
B, BBy, AR ALY B ACEEFo i SLAR & B 3R 7 2R R ak AT PR B R 2B

R B, ErafRF; REk; kK

mESERS: S763.38 XEKARER: A XEHS: 2096-2053 (2024) 02-0069-08
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Abstract To screen out walnut varieties with excellent resistance to the Batocera lineolata. Find out the
main chemicals that affect walnut insect resistance. Inoculate adults B. lineolata on the walnut Xixiang; Longjia
and Niangqing seedlings. Compare the feeding area of different walnut varieties and measure the differences in
nutrients, secondary metabolites, protective enzymes and protease inhibitors activities of bark of the three wal-
nut varieties before and after affected. The result shows that the bark of Niangqing walnuts was the least affected
by adult B. lineolata, which was 0.000 7 m’, the main nutrients and secondary metabolites affecting insect re-

sistance of walnut bark were soluble protein and total phenols. The main protective enzymes and protease inhibi-
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tors affecting the insect resistance of walnut are superoxide dismutase and chymostatin in—hibitor, among which

the comprehensive score of insect resistance of the bark of Niangqing walnut is the highest. In conclusion, Nian-

gqing walnut had the strongest insect resistance. Soluble proteins, total phenols, superoxide dismutase and chy-

motrypsin inhibitors are the main substances affecting the insect resistance of walnut bark. The result laid the

foundation for the breeding of new walnut varieties and the study of plant resistance mechanism.
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Note: Capital letters indicate very significant differences be-
tween varieties ( P<0.01).
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Fig. 1 The affected area of theree walnut varieties
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Table 1 The nutrient content of the bark of the three walnut varieties before and after the injury
; A A Y AR R
BBk Soluble sugar Reducing sugar Soluble protein
A
Walnut . - _ _ - =
variotios | REE % BEE  RTE % BEE  AEE %% BE
Not injured Injured Significance  Not injured Injured Significance ~ Not injured Injured Significance
417 0.072x0. 000A 0.012+0. 000C ok 0.292+0. 003A 0. 166+0. 006A * ok 24.240+1. 110A 25.213+0. 899A —
JetE 0.014+0.000C 0.013+0. 000B 0k 0. 127+0. 004C 0. 094+0. 002B * ok 16. 427+0. 380B 16. 000+0. 360B —
75 0.015+0.000B 0.015+0. 000A — 0. 187+0.004B 0. 172+0. 005A * 3k 12.423+0.421C 14. 120+0. 458C —
E: ARG TFRAEEFI2RMEE (P<0.01), “ =" AEZFIEGZHEERMEE (P<0.01), “—" FRERAEE,

Note . Different capital letters represent very significant differences in each column (P<0.01), “ #= ” represents very significant. differences before
and after victimization (P<0.01), “—" represents no significant differences before and after victimization.
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Table 2 Bark secondary substance content of three walnut varieties before and after injury

W R B B THIE TR SGE TR R, T g
AR PPO TEMEARALAK

Ly T
o Tannin Total phenolic Flavonoid
]
Walnut g 2E  REM AREE ZE WEN KEE 2% i
varieties o injured Injured Significance  Not injured Injured Significance ~ Not injured Injured Significance

Y7 0.627+0. 034C 0.667+0. 034C —
JeAE  1.118+0.059B 1.098+0. 068B —
R 1.921+0. 034A 1.902+0. 034A —

74.863+0. 381A65. 093+4. 689B * % 15.190+0. 409B  21.723+1. 316 ok

76.657+0. 661A71.357+1. 184A * 16.957+0. 058A  20. 140+0. 568 ok

59.470+1. 957B57. 323+2. 031C — 11.990+0. 180C  19. 790+0. 638 R

E: ARG FRAEE SN2 MEE (P<0.01), “ =" ARZEFMEZERERLE (P<0.05), “ =" ARZFEWNEZEFRESR
WEFE (P<0.01), “—" XRZFNMEREFRERARE,
Note . Different capital letters represent very significant differences in each column ( P<0.01), “ *” represents significant differences before and after

victimization ( P<0.05), “ *= 7 represents very significant. differences before and after victimization ( P<0.01), “—

cant differences before and after victimization.
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Fig. 2 The protective enzyme activity of three walnut bark
at different time after injury

2.3.2 FQBipE R EE  CHER 3 AR
PGS Bz 114 Jig 5 71 g4 46l 770 3% #  ( Trypsin inhibitor,
TL) Fifig BE ZL 8 (40 i 550 3% 7% ( chymostatin
inhibitor, CI) EMEAFAEW B EER (P<0.01),

TRAERBER T WG PR E R, 4 0.678 U/g, 4
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M (P<0.01), XF 0 AER Bk IR 75 2 Bk B2 1)
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®3 AEWMEHEMNEEEABEMEF (RRAZABMEF) FE U- g7
Tab. 3 The activity of trypsin inhibitor ( chymotrypsin inhibitor) in walnut bark before and after injury

TI CI
Heibe - N S N
LR o E A hE e S E AT e A
Walnut /(U-g™h) /(U-g™) M /(U-g™h) /(U-g™h) EM
varieties The mean of TI The mean of TI significance The mean of CI The mean of CI significance
before injury after injury before injury after injury
75 0.340+0. 110B 0.495+0. 026C 15. 370+0. 433A 15.983+0. 360A —
ek 0. 678=0. 019A 0.722+0. 019B 9. 620=0. 229B 11.733+0. 469B e s
IR 0.434+0.018B 0.956+0. 019A 8.923+0. 391C 10. 210+0. 229C ¢ o
H BAE A EEIE AR . KRS FRFoR MR ZFREE (P<0.01), “—" RREFARE,
Note: Data are mean + standard error. Capital letters indicate very significant differences between varieties ( P<0.01), “—" represents no significant

differences before and after victimization.
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Tab. 4 Correlation coefficient of physiological and biochemical indexes of walnut bark
Efit o ; , AIVA - CAT SOD POD  PPO CI I %%
n ‘ﬁ‘ 7 (=} Z:/ \‘ =} r 7 AE\ ¥ = i > > > > > > I
Index ORI g BTOMEEORE e e e R W mR
IR é |
Soluble sugar
i A
T Y
Reducing sugar
MEHEREUR oo 47 1
Soluble protein
T ~0.465 -0.224 -0.896" 1
Tannin
B 422 2 =
Total phenolic 0. 0.029 0.395 -0.711
EE@H. -0.366 -0.458 0.342 -0.341 -0.026 1
Flavonoid
CAT {Eﬁ 0.135 -0.214 0.576 % —-0.781"" 0.566" 0.608"" 1
CAT activity
SO0b {Eﬁ: 0.360 0.752*" 0.191 0.213 -0.552" -0.348 -0.511" 1
SOD activity
POD (ﬁ@ -0.205 0.098 0.205 0.144 -0.617"" 0.564° -0.136 0.486" 1
POD activity
PPO‘{E.E 0.015 0.221 0.763"° -0.528" -0.150 0.427 0.333 0.399 0.522" 1
PPO activity
¢l (ﬁﬁ: 0.616"" 0.616"" 0.925"" -0.831"" 0.453 0.025 0.372 0.299 0.038 0.682"" 1
CI activity
TI % 1 - . - - - .
.. -0.200 -0.228 -0.676 0. 486 -0.025 -0.703 -0.431 -0.215 -0.736" -0.615"" -0.481 1
TI activity
2 i8]
SR -0.282 -0.102 0.625"" -0.457 -0.163 0.609°" 0.379 0.162 0.545" 0.943"" 0.495" -0.590"" 1

Affected area

% €

FREFNE (P<0.05),
* 7 means significant difference (P<0.05),

E: -

Note: “ €
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F B R T Bl A b 22 ot 5 i ok 6 3 A ECES DA
A, IR A AR A N SIS A IO A 9 A )
AR EAT Ry 7= A — 5 W A BROR R 5 RS
T, eIz Y 2 DL AR R AR Y
CAT, POD SR IM G S IR LS TR ZH A
THAL; ANE S AP R GAE 9 R & 80 . Leguminivora
glycinivorella 7% & , 8 1B 700985 H4 2 5 T XF
FRZE, 4100 ) 700 9% 1 B, 3RS A T P B
SRUCEOARIEGE R, PSR A W AR A B B
FARF AR E R FEGE, HIARNE CAT B HE
2 B0 i A 8 ) ) S T T R e, X
SERF T AN KE R B, B A R s ML 1175 5 1 Bt

FREFWRE (P<0.01),

means extremely significant difference (P<0.01).
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Tab. 5 Principal component analysis of physiological and biochemical indices of walnut bark

i Er 1 EMgr2 B3 . ERr 1 Egr2 B3
5t L o Y fits e o o
Principal Principal Principal Principal Principal Principal
Index Index
component 1 component 2 component 3 component 1 component 2 component 3
AR SOD {ffi P
Soluble sugar 0.393 0.770 0.363 SOD activity 0. 184 0. 061 0. 964
ﬁ.ﬁ*ﬁ 0. 368 0.519 0.754 PoD ‘{Eﬂi 0.355 -0.759 0.424
Reducing sugar POD activity
TR EE 0.973 0. 181 0. 030 PPO {ﬁﬁ 0. 828 -0. 357 0.201
Soluble protein PPO activity
AT Tannin -0. 854 -0.362 0. 357 cl {ﬁﬁ 0. 864 0. 386 0. 175
CI activity
L =
e . 0. 305 0. 695 -0.578 1 {%. ﬁ -0.792 0. 345 -0.079
Total phenolic TI activity
B H
ol . 0. 494 -0. 646 -0.471 fhﬁﬁ 5.437 3.221 3.035
Flavonoid Eigenvalue
CAT @.ﬁ 0.619 0. 081 -0. 680 m.@(%/% 41. 823 24.781 23.344
CAT activity Contribution rate
ZE MM
Affected area 0.729 0. 558 0. 031
®6 I EMERMERSEER
Tab. 6 The comprehensive scores of principal components of three walnut varieties
BRAZBE A A ERI 1 FWIr 2 iy 3 La1sr HEF
Walnut varieties  Principal component 1 Principal component 2 Principal component 3 Overall score Sort
IR 3.00 1. 06 0.68 1.71 1
P AEE -0.91 0.42 -2.22 -0.76 2
e -2.09 -0.93 1.54 -0.95 3
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SZ 3k
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