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Bell ) f&Eih kA ( Rhus chinensis Mill ) J51E i,
Hot RO e T R ORI 1 B RO A
ROMA L M DL R I R AT 5
Pl A BB 42 R RE B & B 7E A% RO ( Ectropis
oblique hypulina Wehrli ) 153 J& 1 [R] Rk 25 4 K 32
1 0 R UR gk iy 52 MU ( Dactylopius coccus
Costa) fEEMAHEW LA, A=A NE SR
YIEACNAED AT, o2 5 S = i F R
min R EERN R, FRHEEY T A R R &
BRI AT AR R, kR A R B
WS () - A B R s 5 BT I K, X 80
OB IE R A K AZ B, RIS Bk~ T4, B
TRE 20% ZE AR, AT 5 2 BH BUARUR H 52 A 0
( Aphis gossypii Glover ) &3, 44 PRif 5
KF] 50 kDL A, RIAT S S0 it B A
FHOHE I T 1%, HEEERFFESFISEM, TG
0, Ak AZ 2 BRI HE IS G A VR
Il A R ANTEAE , XA £ S AR R S
SR RE R o R AR 5 15 B 2 A% Mk B B 0 S
F 2R G E A2 A BOR A fEE 3 A4
ARER, AT T AERARAS [ A K R 52 L AN
i e E R AT R R AR, BT IR AR
s AR RO AVE AR ST SRR R A
Wi, DASIHE 7R AR X H 25 (1) 3 I AL

1 MREF*®

1.1 HRERER

A5 7 TR s O AL I B B /R T A
Ve e IS S A R kIR (43°14'53" N, 82°49'40" E ).,
AR TE Y -EAE A I 185 kBT, B A fd e
ToHA HE, IF KR B —8 e
Uit 151 R LY N Sl R (P21
1.2 KRR

M RBENT K AZ MR A BERF 25 R B L8 B Ak el
W, HEERESE, BEE 3~4 A5 H .
1.3 REFIT5HR
1.3.1  HHH R & E AT K SPAD L4 k4
HaHrn A ROR R, Zilge gl o
o 3AW B AR A R . R 7R
BT, PRGN IR 3 eifih, R
BEHLIE £ A —E 10 BRZBEAT, BEALIEEE R/
FHIE . A SRS —B, @R VR iR i R

PEAT RFE G FEAL I, RFEAIES 34 bk
g fE | AR RBE e E R A RS fa
FRAZFEM R Xt I, Horp, Rk R BRI A Ak
4= B WE 20 1 W) 4R 25 B 4 43 1) o 50, 100 Fi 200
Seomp T g e RA R HUE R Ry BRI A
50 Sk-m" UK A4S 100 Skemtt iRgRad e,
DRI 1) B S AN () 2 B 1) P e g 6 RS B P
I, 24 h JE R A A I A S L,
K BB D D 1 A TR R
132 HHIFRAEEMNBRUE LRI -EYm T
2021, 2022 4EEH4FEM 5 A ) ITIR, FEsRp AL
INILEE EL kb (43°23'47" N, 82°15'52" E ) ik
B3 A brifERE L, B AR /DT 1 ha, SR
FH RS R AT A . R R 5 B (it —
], ERRESREA-F, HEFbihgED 3m,
DI RZAN )o FERENITIR (ZR, mE. P db)
PR RARTSAA IV, BRIV 1 7 it (OB
%K¥h 50 em), 4 5diHE Rk, WEIFICHE
FEAN T A1 R 1Ak 4 A A% ok PR BRI P B
= 9H T LA FE 18 H R IF AT (2021 4F
9H8H. 2022459 A 12 H ), id MRz
R ua  r 1 B he SE 5 I ek i 8 o
(BFR) 15br; R ERE K (BE), WEE, B
T, g%, MEEHCRIC R,
1.4 RKWHE
141 Hdeet b SPAD A3 E  (ERE MR
MrBEAbBS B9%5 1. 3. 517 d (EAREURERF A I
1), AL ENE( (SPAD-502plus ),
e AZA T i SPAD H, 454k 3 sz FEnt, &t
B 10~12 A5, Ml kB oz, BCEA1E
142 ReLHugne EEMAKRH B
1. 3. 57 d ( BARBERTR LR 1), R
FHZE[HE LI- COR AWl A1 LI-6400 fE#E0CA1F
HARGMEI A HER (P,). ZBHEZE (T,), Ml

®1 XEGSHNEBH
Date of measurement of photosynthetic
parameters

Table 1

REH N
Phenological
period of fruit
development

i Fr SPADH I & H #
Date of measurement
of SPAD value

JeE S0 & H
Date of measurement
of photosynthetic parameters

A A 6/28H—7H4H 6H28H—7H4H
T3] 8H1H—8H8H 7H29H—8H4H
et 8H31H—9H5H 8H31H—9H5H
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FE G 600 umol-m2-s™", ARSI Il E 3K,
BOFHME, HaHEE 3~5 K.

143 AR R EF R 5 ARERLE TG
RERAFE AR AT AR & AR

S5, R AR I H A R B A R 3 s v
(£ 2, ZHMEESR) HTodesk, B
BREERR . ARic.

R 2 ORI EERK SR

Table 2 Classification criteria of walnut aphid damage levels

faFH g 02 U R R
Stressed aphid species The number of aphid and harm symptom
R CK LekA /DR B (O RS 500 Sk bk ETRUR)
Ak T 1 LR K AL SRBEUE , ARk AU A AR T D ARk SR B AR R AR B (i R R 42000
Chromaphis juglandicola SkBRTVAETRLE, KMk BB 2/300 )
A A BT fes T R KA BT, A%k RS AR W B> TRk B AR AR e (I U R AR 52000
Panaphis juglandis Sk AETRL R, kA B 5 2/30L 1D

R R & 15 # Mixed aphids

B RERERE, WA SRR RII1E1000 k-# 47U L

i TazZz—mFRF (R4t F £ PL
303), HHgevs S RERRAZ BRI R SR . e
IPra R e (FE ). TREEAEPR TR
AR IARR . MR IR R,

HAZE = BHRR AR/ TR R x 100% (1)
1.5 HIELESHH

Fr A B HE 4 Excel # # 5, K ] SPSS
statistics 26.0 # 4F #1712 7 2 - Fr, U
Duncan's i &t 22 B i AT 2 8 LR 35 22 Sk o
Horp rA AR 2 IR S Fe i 5 kA7 b, /D

2241 % FH] Origin 8.0 %k fF
2 HEXREGpH

21 AEYHRFBEEMF SPAD ERLLE

211 BAE I A E s B SPAD 1A% R
H1 26 3R, TERMk s A A KT, 22 %] 100

-1 R 200 Skent T SR BB fEE 7 d SR

SPAD {H . % FF& ( F=10.654, P<0.01). 7E#%

MR A% 0 FURR AL 3, 32 AN [) 285 3 A Bk 8 B 0 1

¥ 5dJ5 M SPAD {5 ¥ % 3% T % ( F=6.488,

*3 EHERFEEXZA F SPAD ERM

Table 3 Effect of Chromaphis juglandicola infestation on SPAD values of walnut leaves

AR % KU SPADA

S N 1) igf A b B C Sk
Experimental period Aphid treatment 14 34 54 74
X B2 34.37+041a 3717 +3.79a 38.14+1.01a 37.04+£0.74 a
50 29.04+3.01b 30.86 + 3.60 a 33.22+3.68 a 32.28+5.18 a
A K

100 35.07+3.94a 33.89+4.01a 35.77£0.54 a 2797 £2.63b
200 3348+1.17 a 3243 +2.96 a 33.71+3.51a 29.44 +0.58 b
X R 2 37.75+2.01a 37.34+241a 38.90+0.45a 40.06 £0.76 a
50 2943 +3.84 ab 30.54 +4.26 a 34.84+127b 3452+292a

ToAZ 4
100 29.14 £ 2.96 ab 31.91+3.37a 35.32+0.78 b 33.66 + 3.56 a
200 2718 +4.34b 32.21+524a 36.01+1.29b 33.76 £ 2.61a
payice:h 4483+295a 4438 +3.05a 4471 +242a 4298 +0.32 a
50 38.89 + 2.58 ab 3413+4.52b 38.33+1.57b 39.57+4.14 a

(=3

e 100 38.41+2.14 ab 37.34+2.79 ab 38.32+147b 40.19+£0.75a
200 3791+221b 37.06 + 3.34 ab 39.14+049b 40.80+2.10a

e RPHIENTIME £ ARAER, FSIERE ARG FRFROREEZR (P<0.05), FFH

Note: Data in the table are mean + standard error, and different lowercase letters after the data in the same column indicate significant

differences (p<0.05)
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P<0.05; F=7.079, P<0.05),

2.1.2 HMA B4 E s i SPAD 1A% v
M 4 v, fERpkEE AR K, 32 100 k-

bk 4 BE W fG FE 7 dJE B9 M A SPAD{H N

3 -mp 1 200 Sk enE T RS BRI G S d S A
SPAD fH It # Ik T K32 F it i SPADH ( F=
6.843, P<0.05). fEREMEIRILIN, 2% B
Bk BEF % 1~5 d J5 M H SPAD {EH¥) i % T %

27.97 1 3212, W FLFARZF 0 SPAD i ( F=4.247, P<0.05; F=3.621, P<0.05; F=
( F=3.041, P<0.05), 7EAZMERERZH], 2 100  5.488, P<0.05).
=4 ke EENZEIT ) SPAD E N
Table 4 Effect of Panaphis juglandis infestation on SPAD values of walnut leaves
2N % H
%%‘ZHTIEH 0F o Kb (i_u+—1) AR feFE R UG M Fr SPADAE
Experimental period Aphid treatment
1d 3d 5d 7d

X HEAH 34.37+041a 37.17+3.79 a 38.14+1.01a 37.04+0.74 a

50 29.04 +3.01a 30.86 + 3.60 a 33.22+3.68a 32.28 +5.18 ab
AR

100 35.07+3.94 a 33.89+4.01a 35.77+0.54 a 27.97 £2.63b
200 33.07+4.99 a 32.61+3.35a 3748+ 054 a 32.12+1.38 ab

X HEZH 37.75+2.01a 37.34+241a 38.90+045a 40.06 £+ 0.76 a
50 29.50+5.18 a 32.62+281a 34.84 + 0.67 ab 37.02+1.39 ab

THAZ I

100 30.62 +2.67 a 3044 +345a 30.23+2.07b 36.36+1.20b
200 30.16 +4.46 a 33.92+3.82a 29.69+4.11b 35.21+2.32b

X HEZH 4483 +295a 4438 +3.05a 4471+242a 4298 +0.32 a
50 37.69+232b 37.17+229b 38.60+2.14b 40.03 £ 0.89 ab

JiE Ak
100 37.52+1.33b 36.37+2.84b 37.72+180b 39.01+2.72b
200 38.75+2.59b 38.26+2.48b 39.41+0.88b 46.69 + 0.47 ab
213 REF XTIt A SPAD AR m h ZHFM A (F=4.209, P<0.05). 7ERMIRILH,

RS, ZIRA L AEHE R A SPAD {H
SRS R, 2 200 kMRS
PFfEE 3 d A% E M A SPAD K T AR32
FEM A (F=4.204, P<0.05); % 100 3k M " {&
AW HREE 5 dRZHMN A SPAD {H B FH LT A

AN IR AW i feE 1 d R A SPAD {H3
WBFE T (F=5.273, P<0.05),

2.2 AEYFHRFEEM RSN EHEER
221 MM E B E AT R oA ik e
wy  FE AT, TERRkE AR AR . A . BE

®5 RAFHREENZMMF SPAD BT

Table 5 Effect of mixed aphids infestation on SPAD values of walnut leaves

ZANF & E R UG F SPADH

SEHG I 4 igf e Ab 2 (k-
Experimental period Aphid treatment 14 34 54 74

Xof R EH 37.75+2.01a 37.34+241a 38.90+0.45a 40.06 £ 0.76 a

% 3 100 (50 : 50) 29.19+5.74 a 33.49+1.41ab 31.67 £3.59b 34.28+229b

200 (100 : 100) 2937 +7.04a 32.36+1.39b 33.56 £ 2.64 ab 36.71+£0.34 ab

X 2 4483+295a 44.38 £3.05a 4471+242a 4298 £0.32 a

[ 100 (50:50) 38.84+1.80b 38.70+£3.31a 39.97+£044b 40.23+0.68 b

200 (100:100) 37.76 £2.13 b 38.93+235a 40.36 £ 0.62 b 39.94+1.09b
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Note: Different lowercase letters in the figure indicate significant differences in aphid damage at different densities under the same duration of
infestation (P<0.05). The same applies to the following

B 1 ZoERBETEEX RN RS ERN T

Fig. 1 Effect of Chromaphis juglandicola on photosynthetic rate of walnut leaves

222 HARABIEE AT R AR FNFY J] R 0594 pmolrm™-s™', 0.304 pmol-m?-s™',
o I 2 AL, fEERREAE AR A BE 0.459 pmol-m™s™ ( F=10.644, P<0.05; F=
b)), BB e HE S Bt AR E 11.346, P<0.01; F=35.002, P<0.01). % I,
F AR £ 3NAFEB, 52200 k- EEk e S E T E R HOB AR, HLbE
BhBERf 5% 3 d JG M ROGCA HREAL, SAVES & RERENE LA R TR,

LI XM 77750 1100 [ 200

3 L K 3r R 3 e
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ML 021 2t ‘
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e e
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Fig. 2 Effect of Panaphis juglandis on photosynthetic rate of walnut leaves

223 RAIMRAEFANEHT R SR ENT R umol-m™2-s™" 1 0.359 pymol-m™2-s™" ( F=251.326,
HE 3 nl L, TERARRE R IR fL ), Z2IWFh  P<0.01; F=100.030, P<0.01). £ I, IR&
RAETHEFRM FOGEERY R TGS B REEX A R e A s 5500 52 3 iR e
P TERBREERZIY, ZARZBERGWGEE 3d  HERI,
G52 EM ROCEBRE N R ERKE, &KX 224 A EEE A E s K AR R
{54357 0.490 ymol-m™-s7" F10.652 umol-m™2-s™" iy & 4 s, TERZMGEAAK] . BRI . A5
( F=53.539, P<0.01). TEMHBEIEILY], 2 200  fbMl], KEBRERBEISEE SRk 781 R 44 5
k- RA W ARG E 3 d 5 100 kMRS FH R TERNGEAARKY], % 3 PRk
HfEESdEZENRAOLAEFSNEREEAR B EE 3 d 5 HAEE BT 221 R 40
W) R BAb A B AR (H , R ARME 2 %8 0536 THRAKME, 4%~ 0.000 27 umol-m™2s™", 0.000
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Fig. 3 Effect of mixed aphids on photosynthetic rate of walnut leaves

43 pymol-m2-s™, 0.000 36 ymol-m™2-s™', Lk
Mo AR LR B 2R (F=19.676, P<
0.05). Zi BRTiR, BBERBERT faF X =2 F i h i

ZME AR W, HAZ TG E S 78R

[ I X84l 77750 ["1100 [ 200
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e 0.0025
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Fig. 4 Effect of Chromaphis juglandicola on transpiration of walnut leaves

225 HMARIFEEF AT b AR R0
w WNE 5 BN, e A AR R . B
R3], BB IGH S 78 R A 2
FR RS TRk UL A R INATEAZ, 4Z 100
- 200 Skent T Bk B fEE 3 d R
i fe 3 KRBT R 210 R T R i % ( F=33.236,
P<0.05; F=280.297, P<0.01). % ik, ¥
Bk BERF f 3052 3 0 A2 I SR A
226 WA XEF TR AR F Y

MK 6 FTLUES], EBkEEZl . fefbil, RE
Uf o 1 S AR 2 I R T R A
U B R, PR G [RIE RS A
INRBE TREE BT E, 2 AR5 BEIR A H
foE 3dEM F7EB R &AL (P<0.05), %L,
TRA I W e ARk 7 25 1 AR5 e A2 G I
FF % S

23 FEZERFREENZURRLTHRRER
=210

H % 6 A1, 7E 2021 SEA% PR SRR
PSRBT | AZBR BRI AR A I S e i AR
R E TR, 25 TR 15.57%. 17.86%.
20.09% ( P<0.05). 7E 2022 4E R84, %
R Bk 4 BEWE AR & 0 A 5 TR A R A
WETR, 29 TR T 18.13% 1 17.34% ( P<
0.05); ZE|BEREELS . bk . RA LN
foFERRETE (FE) HREFEEMI, 55Nk
50.59 + 3.18 g. 63.42+ 0.64 g f162.76 + 5.06 g
(P<0.05), J52&40Hr 45 3¢ W B bh 24 B /s
Jo BB R B AR AF 2022 4R TR R R BWE T,
Z WMk 4 BE WA E A% Bk BB G S R
THRBRM K 7.354£021g, 9.48+1.18¢g (P<
0.05), MBALFXI A TR E, 28 LTk, #
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Fig. 5 Effect of Panaphis juglandis on transpiration of walnut leaves
) xhies 100 (1:1) [] 200 (1:1)
0.0020 0.0020
TR Rk
7:0001 51 00015 a jr
a a
. 2 ; I ]
Eej E b b
Z,%%00010- . b i 0.0010 b b,
i -..5 . c I 7 c b X )T/
a3
éoooos- i 0.000 5 . 7:_‘
'_
0 0
3 5 7 1 3 5 7
ZIRA AR HE KA
Number of days affected by mixed walnut aphids/d
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Fig. 6 Effect of mixed aphids on transpiration of walnut leaves
* 6 AREFFHRBEEINZHRRETH N
Table 6 Effect of different aphid damage on walnut fruit
FERER
S i oK (b EBEeF - bk A BEIF) BIRFE G5 /g TRl AR %
Stressed Aphid Annual occurrence of Fresh fruit weight Dried fruitmass Kernel percentage
Species two aphid species
2021 2022 2021 2022 2021 2022 2021 2022
X R 2 241 : 189 487 : 405 4931+425a 7642+123a 988+064a 1271+0.08a 47.09+0.07a 49.48+0.37a
bk S Bt 1187 : 72 2336 : 229 39.59+8.08a 50.59+3.18c 9.22+0.80a 948+1.18b 39.76+299b 47.83+2.05a
Y ) 101 : 940 911:2031 3827+201a 6342+0.64b 985+1.07a 7.35+021c 38.68+1.82b 40.51+0.92b
A IF 665 : 710 1133 : 867 4441+£1017a 62.76+5.06b 986+198a 11.59+1.97a 3763+090b 4090+1.20b
USRS T A B2 A AR AR 52, 56 Sulzer) U1 XX % %[ o ( Scirtothrips dorsalis
HAZ R SR B0 R BN G F SRR SE (5 Hood) UM 4R f FEn F J5 4R 25 P S A SR RN 2% |

B Ji AR BRI TARE BGE
3 i

ABIFERM, PIRIEZEEF R fEE R A T8
- F SPAD fH TR, IX A B K O R it &g ik
LM BN, MR HBBOK, aRRE .
PO R AR SRz 2w, Shms e afeEn, ™
HI I M AR Sk i . BERIRCK ( Spodoptera

litura Fabricius) ' #k % ( Myzus persicae

PR EVEHSZ B0 E AT, MW s k%
i . 4% 46 M 5% B ( cucumber mosaic virus,
CMV ) i ib S YL M B AR AR T S B S R B i, &
BB HANREE ( Myzus persicae Sulzer ) FJ7F4ER
FVETE A, DTS SO B 7 9 K & 08 25 FIgE
708, ARBEFE 45 5 I SR 2 R — 3

M T e R & e ST R EE UM G, It
R4 2 B AR AL mT LU AR P 9 HUE B R R A
I EAR 4 U0, [ A gE KB, B A A ml
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( Bemisia tabaci Gennadius ) & % B JR & 48 M
WS AR T SN, [ Fsf P o 5 ik () P 3 - R
FHRIEAL, FEGE N G A R, bk
1 ( Bursaphelenchus xylophilus ) f& % @ B #

( Pinus massoniana Lamb ) #2 5 J{i# & %5 K
@l (Pseudophacopteron alstonium Yang and
Li) & E W e ( Alstoniascholaris L. ) % FlFg 77
R 45 2k 1 ( Meloidogyne incongnita Kofold and
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Effects of Two Walnut Aphids on Photosynthetic
Characteristics of Walnut

ZHANG Wen-jia', MA Gui-long', GAO Gui-zhen'
(1. College of forestry and landscape architecture, Xinjiang Agricultural University, Urumgi 830052, Xingjiang, China)

Abstract: [Objective] To investigate the impacts of two aphid species, Chromaphis juglandicola Kalten-
bach and Panaphis juglandis Goetze on photosynthesis of walnut. [Method] During the rapid growth, hard
core, and fatty stages of walnuts, the portable chlorophyll analyzer (SPAD-502plus) and LI-6400 portable
photosynthesis system were used to measure the SPAD value, photosynthetic rate (P,), transpiration rate
(T,), and other photosynthetic characteristics of the leaves of walnuts that were damaged by different wal-
nut aphids. The fruit weight and kernel yield of walnuts were also measured after being damaged by differ-
ent walnut aphids. [Result] There was no significant difference in the SPAD value of walnut leaves when
exposed to short-term damage by P. juglandis or C. juglandicola for 1-5 days. However, during the hard
core and lipid stage, exposure to the P. juglandis, C. juglandicola, and mixed aphid led to a downward
trend in the SPAD value of leaves. The photosynthetic rate (P,) and transpiration rate (T,) of walnut leaves
significantly decreased after being damaged by two types of walnut aphids, and the degree of decline var-
ied with different density of aphids. The fresh fruit weight and dried fruit weight of walnuts showed a de-
creasing trend after being damaged by P. juglandis and C. juglandicola. The walnut kernel yield de-
creased after being affected by different types of aphids. [Conclusion] The walnut aphids has a negative
impact on the normal photosynthetic process of the leaves, leading to a decline in the kernel percentage of
walnut fruits. Therefore, urgent measures should be taken to control both walnut aphid species in order to
protect walnut yield and quality.

Keywords: walnut; Chromaphis juglandicola; Panaphis juglandis; SPAD value; photosynthetic
characteristics
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