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Effect of Acalitus phloeocoptes Injury on Morphology and Physiology of
Apricot Bud
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Abstract: Apricot bud gall caused by Acalitus phloeocoptes (Nalepa) was investigated and studied in
field and indoor. The morphology of injured apricot bud was observed and described by paraffin sections.
And the content of soluble sugar, soluble protein and hydrogen peroxidase activity of injured apricot bud
was determined by anthrone colorimetry, coomassie brilliant blue G-250 and UV spectrophotometry. The
results showed that apricot bud gall has been found from all investigated apricot cultivars, including 10
cultivars such as Italian apricot, Shuangrenxing, Goldsun etc. The highest disease index was 48 in
Qinwangchuan District, Lanzhou City. A. phloeocoptes mainly injured apricot bud and caused it
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proliferated and deformed gradually, and formed acanthoid gall tumor structure. The anatomy of injured
buds showed obvious changes by tissue sectioning. The injured bud axis inflated obviously from the basal
to the upper parts. Degree of lignifications of immature leaves aggravated gradually from inside to outside.
External immature leaves lignified seriously, especially the lower part of leaves nearby bud axis, which
lignified completely and thickened remarkably, resulting in leaves’ stretching outward and internal
immature leaves’ disclosing completely. The epidermal cells had different sizes, and epidermis of leaves
had much thickened and lignified completely. Mesophyll cells arranged loosely and in disorder and
disintegrated at last. Compared with healthy apricot buds, the physiology of injured ones had obvious
change. The content of soluble sugar decreased, with the largest decrease 49.85%. While the content of
soluble protein, free amino acid, and free proline, as well as the activity of hydrogen peroxidase increased,
with the highest increase 9.85%, 96.87%, 69.44% and 106.82%, respectively.
Key words: apricot; apricot bud gall; Acalitus phloeocoptes; histopathology; physiology

A ZFBEAE A el N A A, SR A PR 4% F AT R NN B A 2], PR EL RS T A
A ZEPRAE A TS MR 0 AT, R BR AR W A R bR X S8 R R R DA A
RIEHLIX (Castagnoli & Oldfield, 1996). 7 ZFEE A4 | B2 [ Acalitus phloeocoptes (Nalepa) ]
RGP, 1890 4F Nalepa (1890) T4 XA Hg N B MLl 42 JF 4Rl T HAR G Wk 4=, Bl J5 Bl A7 1R
2 5K IEAT T 0 . EACSE R P PR AR R 3 2247 445 (Garman, 1894; Lacasa et al., 1990),
E A8 [F RN KR 5 B2 Y Sl A Bk (Garman, 1894), fEMbrfifEHl X 242 Ye{ - FI A (Lindquist
& Oldfield, 1996, 7t H [ fic - o [ AF U Ay 4 W50 M N B0, B8 A% (1991) 1 IXHIE 1%
0 = TR G A, A T L IE T K A TR AN R PR R, X R AR B A LR
g

5P g 34 B8 0 T B0AF 2 B AR S5 AW RN AR AR A e AR AR A, 14N Aceria anthocoptes X £ i i)
[Cirsium arvense (L.) Scop] i J ¥ 4 5 RN BI) Bz 38 r= A 5g i, A A3t Jr 45 i, A2 g8 F1%% /)y (Dragana
et al., 2006); Aculops lycopersici( Massee ) {3 %4145 & jifi i v 45 1 | £ 44 i 2Kk ( Stone & Schonrogge,
2003); AL (Eriophyes pyri Pagenstecher) 12 JLAfiALp A A= 4t (BRI 45, 2003); Ay
Aceria schlechtendali (Nalepa) A3 F i 51 [ AE 5K BE £ (Kozlowski, 1998; Draganaetal.,
2006); Ll Aculus cornutus (Banks) JAEBKZFE, AFREIFMLNIM LA m Bt , 5 M G i As
(Andersen & Mizell, 1987). #§ FEH0 (A. phloeocoptes) 15 Jefdi 2= b 41 2 1 i 7 Az BR I JyRg
(Jeppson etal., 1975), {HXF 2 Ak fiff 351 45 4 1w AR WAH SGHRIE .

AU J R I, T BT RS R R R T 19.86%, RIATESR AN, WA SRR . S
i 2 R R 3o SR A SR P23 ) BT T 29.17%. 21.59%. 107.03%F1 22.62% (BRI %5, 2004),
% 00 ) 7 P kg R TR A AR ER . WIS TR, T AR O TORIE R S R Y
T, AFL Ay SN ] Jd R I PR IR A DU 5, i I e 1 ) i T KT P W BT (R AR AR,
2006).

UEAESRH T AS 22N TH A A B I BUA ) 2 000 ~ 2 600 hm?, {HAF 260k A4 F ™ 8, T 5 %00 7y
(R s A T ST, ARG Hons TR A 22 T R AR A 2R BRSO R AR DA O] B 3240
20 B2 IR S AR B A AL SE M BEAT TS, S A WA L e AR RN O R DA KO £5 5 B R
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17, 10 NP SRR LS < BORAIAY” (ltalian apricot) . ‘XU~ #%” (Shuangrenxing). 4 KFH’ (Goldsun).
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2010—2012 55'5 ’ Eté’ié%@ﬁ@%ﬁ V‘] ;‘ﬁ Table1 Grading standard of the apricot bud gall
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Hi b B AL 10 VB, Bk 1 ., ’
I BRRHEHEAT A O AT, ISR 5 5 =2, <25 5~10

WTETREL (DD = ¥ GZk 4% x %
TR | (AR x HEWRH x 100.

=225,<3(H =1,<2) 6~10 (F 10~15)
=3 (H =1, <25) >11 (8 >15)
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5, HEAE) A (Jensen, 1962; Z51EFH, 1996; Draganaetal., 2006).
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KA 2718 5, BRUBIE . AL, AR AS A A SRR A
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WARGEAEK (B D, K™ EN A BB A 20 ~ 30 4y, AR SRR AT L, R E
1235 5 ~ 8 om. RHENMRIY A ZFRITACIIER, Bom-Fgi, Rsed Bz, W3 EE5R,
JU T R S o e S R S R P L 0 R el P Ay 2B A P P, RO BRSNS A0 A B SR b e
PP, 12 ~ 3RS AR R A

B 1 HFBEREMER
A: HEBMRYIB G B MR
Fig. 1 Apricot bud gall by A. phloeocoptes
A: Branches with galls; B: Healthy buds.
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Fig. 2 Longitudinal structure section of apricot bud
A: The infected apricot bud by A. phloeocoptes; B: Healthy apricot bud; C: Asingle lignified leaf of deformed bud;
D: Asingle healthy leaf of healthy bud. il: Inner leaf; ol: Outer leaf; ba: Bud axis; ep: Epidermal; me: Mesophyll.
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Zhis PR RIS A O T A AR R I, By S S A AR B A e, i
Tisman e imAme (&2, Ao ZHEG GRS, JTHZ L PREZARIIEEE, KhA—
H5g AT, WA R LA st, iR, o ARl R g iiis (&2, C.
222 EWFHEH

R F 2R RV S A AER A T4, gt i N BIAMEETIE R, SRS R S AR N AR, HEA
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AT AR (RS s TR A, TR 4.75% ~ 9.85% (15 4).
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Fig. 3 The influence on soluble sugar content of Fig. 4 The influence on soluble protein content of
injured bud by A. phloeocoptes injured bud by A. phloeocoptes
P <0.01. P <0.01.
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W BT A 23 A~ B il 2 5=
W B s FE R A w I E 45 R (&1 5) £, W % %3 Infected bud

4 A bR 52 TR A IR I R R R ) T A

B, THElRE 55.13% ~ 96.87%.
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Free amino acid content

WBERBREE/ (ng - )

BEZE, ThEEzE 15.00% ~ 69.44%.
I A U PRI e g5 R (T £,
e ﬂif&fﬁL i ;JEP ‘”% l}i# # SRS WA HFIST KE
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%, FHEIIRIE 81.82% ~ 106.82%. Pieing e

Fig.5 The influence on free amino acid content of
injured bud by A. phloeocoptes
P <0.01.
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Fig. 6 The influence on free proline content of Fig. 7 The influence on activity of hydrogen peroxidase
injured bud by A. phloeocoptes of injured bud by A. phloeocoptes
P <0.01. P <0.01.
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W IFHAZ RN 2 AR, SN KR . YURRA . TR ARESE 20 2SRz 20l &
(B R 4%, 1991; ERfE 4, 2008), AHFITH RILE KRR . RUZA . SRIETT. HRALIA A
WG T R e IR IAH [RIREAR .

SN B O] DR Qe 2 R, AR A RS R IR o 20 5247 Y ) il 9656 4F
JERK 1.3 ~ 1.8 mm AR BRI MUR, IR LUy i A sl iR AR 2R (383, 5 R A Ak, IR H
Jila 4% (Jeppson et al., 1975). A=A #R G4 )5 IS4 2 7 ALK A I ASFLU T AR i) 98 AN RETE
BCAEZE, ) 5984 5 T 52 A DL, 5 2R Lo AT Ay 2 SR K AME R (Castagnoli &
Oldfield, 1996). BEMFAEREINAL 1 ~ 2 AR b INBUREAG AL A0 28 B BEHE, 2 PR W A8 T2 9 it
8™ (Di Stefano, 1971). Mg N B JeA [F) 77 FRIVH AR R, MR RIEA T —2
W5,

Hg N BT AT M 5 A e 2 SRR, RV 2 AR A R IAEIRAN ], E A 454
(AR A ELAT — e AL, 98 (1) 3R 5 A0 MBS I AT Ak o 2R A ) 45 4 A8 A R BN ZE R T 1R R
PR TE R B Eh ey, X s 30 (AR AR AL IR TR A PR A A, B0 e A 1 4 A K 1A A T Ak 4
Jfi (Jeppson etal., 1975). A 46k (AR FE B0 R N AT K IR AR 2, WRp AR 28 AR I A R B2 1l
P TR AT, 2 PN 0 i 7 40 SRR R A, 305 158 AR AL

TS T L 0T AT 2 P A T e 5 AR W O A 2 SR A RS S N B, IR A
Ui SRR R 2 R i T, SR R B R,y 2 M R 2
(2R B AR B IE S 2F R AR T AR . XA SR (E. pyriD (BRI 55, 2004) FI7&
HH R CA. lycopersici) (R4h 25, 2006) A EXTAF BAEFEA AR b 45 R —2.

RIS PERE R B, 7 I BT R A AR A A S TR SR A I, R A R R
IR, BHIVAED A 2 8. 534k, B R S AT 5 S B0 MR S = T . iR T
FIT B SRR S A 2R B SR O (S48 5%, 2006) . MEcar FALEER . RO RS
BN, — 7 T S S R R R AR LA AR GRS 4%, 1995; BT SCRIE A2, 1998),
MRZET R AN AR KRS S IR AW I AR, R R SRR AN T 3G N A e R R
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BWRMPOE S G 53— J70, 75 140 M GE 2 20 A i SIS S AT 3R 1 B A, DR o
W BJEAMET PR IR AR IOCE S 1 AR T A 5 IE IR R,

FELD A PN i 2 T 2 R 5 e A O AU A S Y P A DA O vk (R 2R B AR AR b R SR 48 22
1998), — A A i B IR & AR, (HS A R a i, BEI ek 20 A 75 40 o (1 R
(R T R I BT E B ) (Glennetal., 1999). i 4 ALENE IT LAORY 75 32, i BRIV EEia
PR Z RN (H0p), MG it Tl R (R AT, 2006). KL, AFZE%
BRSPS N R R A A S T (0 T v — B R

PRI ZF T2 — P E KL R R S 27 AR S 35 ARG R, AERXMEARR R T, F N
WP AN S, BRI S W I R 3 WA A T S AL A AT AR AR BT A TP, JF L
A AT BT ) S B, DMEIAE S BN e, A %5 (Hong etal., 2001).
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