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A), WL A 3116995 3. LB R, WiTL 4 311799)
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Study on the physiological abscission patterns and control
techniques in Carya cathayensis

LI Jun', ZHANG Jin', ANYi', JIANG Cheng', HE Zhehua’, WU Yonggiang®, LU Mengzhu'

(1. State Key Laboratory for Development and Utilization of Forest Food Resources, Zhejiang A&F University,
Hangzhou 311300, Zhejiang, China; 2. Hangzhou Qiandao Chunyao Industry Co., Ltd., Chun’an 311699, Zhejiang,
China; 3. Chun’an County Forestry Bureau, Chun’an 311799, Zhejiang, China)

Abstract: [Objective] Carya cathayensis is important economic tree species in China, suffers from severe
fruit abscission, which significantly affects yield and economic benefits. This study aims to reveal the fruit
abscission characteristics of C. cathayensis and explore the regulatory effects of 2 reactive oxygen species
(ROS) scavengers (potassium iodide and propyl gallate) on fruit abscission. [Method] C. cathayensis from
Chun’an and Lin’an in Zhejiang were used as research subjects. Solutions of potassium iodide (KI) and propyl
gallate (PG) at different concentrations were sprayed in 2023 and 2024, water spray served as the control, and
the fruit abscission rate was calculated, KI concentrations were 3.0, 5.0, and 10.0 mmol* L™!; PG concentrations

were 0.1, 0.3, and 0.5 mmol-L™', all confidence intervals for mean differences were calculated at the 95%
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confidence level. The ROS content in fruit tissues was detected by 3,3'-diaminobenzidine (DAB) and nitroblue
tetrazolium (NBT) staining methods to analyze the dynamic changes of ROS during fruit abscission. [Result]
A large amount of physiological fruit abscission occurred in C. cathayensis from April to June, with natural
abscission rates reaching 89.55%=+2.43% in 2023 and 80.09%+4.05% in 2024. There were 2 types of fruit
abscission: the fruit directly separated from the branch or the fruit separated from the branch together with the
pedicel. After treatment with ROS scavengers, the fruit abscission rates were 57.24%+8.60% (2023) and
61.22%=+2.75% (2024) for the 3 mmol- L™ KI treatment group, and 51.85%3.15% (2023) and 45.77%+2.17%
(2024) for the 0.5 mmol-L™" PG treatment group. Histological analysis showed that the ROS levels in the
abscission zone significantly increased before abscission, while KI and PG treatments effectively reduced ROS
accumulation in fruit tissues. [Conclusion] Fruit abscission in C. cathayensis occurring predominantly from
April to June. ROS play a key role in the formation of the abscission layer, and 3 mmol-L™" KI and 0.5
mmol- L™' PG significantly reduced the fruit abscission rate by scavenging ROS. [Ch, 4 fig. 1 tab. 27 ref.]

Key words: Carya cathayensis; fruit abscission; abscission zone; reactive oxygen species (ROS); ROS

scavengers

WLk Carya cathayensis J&HBEF} Juglandaceae LIZMKIE Carya, TEWTLIGZ . 54 O JE AR
TR IEIRZR & MRy 22 5% 1 B2 G s LA RTE A AR AR KA AR B AR R R4
Bi Won AR FYE SRR ) 60%7 . X — IS E T EULAZ AR I, R I R SR
Tl I A PR BOAR & A BT LLAZ AR ™ Ml 3% 25 19 G

T B IVE L B2 52 458 T )2 (abscission zone) FTE WS G AL . MRS Sl &R p e, H55E
WAZE AL B A0 M8 i T 4 Rl . SRR S KR E , (AN RE D 1~2 A A M) o3 i, B s H G
SRR, QIU S AEREBE Prunus avium Y ROF5E 4R 1, BRIERGAR AT IH 0 3 28 R
Bl WERBREES . G, SRR RE NS A Z)ZHE, BRI A KR RE WAL
5 LI 1GE B R IR SN, AR T 22 SR FUHIRE IR I | B-F LW T 45 A L 1 o ik il % 1) )
PEFEIREO AR E TR S — Fh A E AR T R, SR NIETEE (ROS) K E @A, AL
PRITIEEEK 5 IR AE BRYE R C R

TGRSR A AL A S22 R 8, et AR R, ol kK IRIRE Ak . & E BE T &
DNA $i 555 BN T, B R IE A E AR P PR A T i Re R R IR 20, A b 18 5 0 M A A
AHIPEE WG AR E AR E 12 N T2 8 Malus pumila. W%§ Vaccinium spp. 55 5 52 09 {40 F
2k AP RS I P S R R AT A RO A P e A SR R, B SRR R A AE T, SR AR 4R
FEHERRNO A ST P AL AN B T IR N IR AR A T AR, P A SRS A e i . VR IAIL I
I DR D N (v N T B v d NI = B O B AT 2 3 S E e e

HHT IR R A T HRIGE AL . IRFELLEPNG . m7 A E R IR I & A 4
op AR, ARV AARAEC BRI . S FE LA BE C. illinoinensis T ALTE R RN EEABMAR |
BERAL . L% RRRE MR E . a0 L. SMEAE R R A I T b A AR
M K A%BE Juglans hopeiensis fi# i (8] 1 BEAR i SUA0 S LR o SRTT, O TH3 Pk A Ll A% Bk
BRI R 0 ELARYET  R TR o ASBRSE AL ILABE A X 52, Gl S e s, WAt 7 SR e e i i
N2 AR, 25 B ) BOR AT 25 )2 & B B9 A 2 A e 5 T AR R s i e A B
ABALAR 5 V5 TR P TR Pt P MR B S5 R, e ) R T PR ST BRI 7 SR BT A R IR R o FIE LR
HEXT LA R A B SR A ) BAT B S e R
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FHTFRE . 2l 2023 F1 2024 4FAEKZE (4—7 H) SRS 3~5 m, B 8~10 a, JiJ2 565 HIGH 1UE
1R B R A RRAE S X4, (R DR A A7 B S AR AR L o 38 2ok 0 i 2 ORIt o 9 AR 45490 58 Il
191 (MEAEAE LA S 23K 90% VA 1) Ja, T A4 A E BB (F b HAR >3 mm) BRSCHITE ML, &
GEWLIN Iy R A . R FH A0 PR OB BR A Dy sk (PP RS, CAS 7681-11-0) A E FIRN
fig (Sigma-Aldrich, CAS 121-79-9),

1.2 Ak

12,1 &2 EELRE RIS T o SR FH 02 LA 2 OGS SR 10~30 A IR 40
YERAEE/INX, A EEE S 3 Uk, DA K X B4 b 345 AL AR (3.0, 5.0, 10.0 mmol-L™)
A FREAES (0.1, 0.3, 0.5mmol-L™"), FeiHlFHA AT E0H 0.1% Y Triton X-100 1 A 2 i 15 57
DAYG SR PN B P, R R Wi T LA R R S S R SR A . A BRI B H 34 25~28 °C . AR BE
60%~75% HIW5 H 8:00—11:00, HRRACFREFG 7d, JLARPE 3 ¥k,

122 AR#FHRIT BIETHRUTIARIGEEEEIE . BRI T IR ST (Sy), BJE 7R 1
(S B2 (Sy). &3 (S;) MBS 7 RO T 2R A . St SEUfEN B R & (AS, =
S,1=S,, n=1, 2, 3) FIBHIEEK[L = (S)=55)/Spx100%]., 2023 4EWIEAGEHITE N 5 A 13 H, 2024 4¢
WItRGE R 5 H 18 H.

123 ALBRE5FEE REEFRESARBERAFENEX AL KER S mm), 7RI AT K5
BN 2.5% 1% B (0.1 mol- L™ PBS ZZ Wik, pH 7.2) MEATBEEE 2 h), FHAMEBSECH 75% 1
B BENL 2 K.
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PRI A SR A Bl e AL R A L S 3,3 - B R ORI A AR R G . O R R BT 43 450CK 0.1% i
FLWE DU [NBT, & 10.0 mmol- L™ =Zfb8 (NaN;)] 44t 12 h, 818 E BB P05 00 5610 DU A mk
W5 RN T S B TTTE o G @ sE UG, FTRRRECH 75% CBEN R SEAA SN AT G b 3, I8 ] T 4
3~4 RLETAIR, EAEMOSER WEESE UG RZLZURE S VRS SA R
124 %% A L5 RHIE i Leica VT1200S =37 VI AL, K M €058 B AY 20 SURE & L R B 20 B0k
5% HileMEELIE, R IR EEEED & b, RS EE 50 pm Y1 R, TR A 5 B F KR AF
YA, MTiEs B e, i Leica DM6B 4 Hi 3 IE # . f#{ #% (HC PL FLUOTAR 10x/0.30,
20%/0.40) AT A%, B4 LAS X 80F (v3.7) AT EUR R 4E .

1.3 HIEHH

THEAR TR AL 5 i LA MV SR 22, 38 o B0 IR 3R T 22 40 BT (W) 400 1) o 3 1 25 57 (P<<0.05), R A
Excel 2016 %% %%, SPSS 27.0 % 54 17 ANOVA J5 2 5 Fl Duncan’s £ [ 48, I GraphPad
Prism 10.1.2 A 2: 6K, ] Power Point b3 & /-,
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UM Sk SEIN K AR, AMERE T, XA g E R SR AR s . DIIBCR S S R R 2121
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e B )2l i A T A 2 IR SR
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Figure | Formation of the abscission zone during the C. cathayensis fruit abscission process
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Figure 2 Different abscission sites of C. cathayensis fruits
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14 2023—2024 4F [N J7 HEIECHE . FHAR 1 F1 UERERRRNLEEHERE
ﬂ‘ %l] : 2023 %n 2024 ﬁi X‘—J‘ Hﬁ éﬂ Sl?‘_ iéj % % 42_: _‘l%} ijj Table 1  Fruit drop rate of C. cathayensis after treatment with different

89.55%+2.43% F1 80.09%+4.05% . 1EWEhti A [7] e B 1y reagents

TEERIAAE, 72023 4Fd1, 3.0mmol- L MUKEN, Ly EEE HRE/%

0.3 mmol- L™ £ FRATIES . 0.5 mmol- L™ ¥ FHAT (nmol' L 2023 20044
TS A2 1 SRR AR T T B, 2 P (P<0.05), AN papilst 89.55+2.43 a 80.09+4.05 ab
B 57.24%+8.60% . 66.66%3.89% . 51.85%3.15%; i zg Z;é;‘ji;’: j;féz;z Z
2024 4, 3.0 mmol- L™ BALH . 0.1 mmol- L™ ¥ £ 10.0 76.7244.51 ab  88.75+5.73 a
FHRNES . 0.3 mmol- L™ & FERNES. 0.5 mmol-L™

N " . . o . s 0.1 78.03+2.46 ab 54.47+1.34 cd
T TR TR TR Ak P2 1 9% 2R SR A A 1 o) TR Bl 2 AR A1 ’%ﬁf 03 66.6663.89 b 58.6242.68 ¢
(P<0.05), 431K 61.22942.75% ., 54.47%+1.34%, P s sisssise  4s77e217d
58.62%+2.68% . 45.77%+2.17%. 5 4F 5 B iu = W BT (79 A 7] 5 A 2 7% R [ A B 5 B 1] 22 53
3.0 mmol- L' #ifL#F 5 0.5 mmol- L' 3% & T2 1N BR (P<0.05).

HATTE MPFRMEIHCR , RIAX 2 FitG EE
PRI R AR ARG BRI, TRt — 20 T RIS R SR I P UK AR 22 57
23 EHERHSLEREEERBELBNHNZBE

I AZ M SR S AR v i e vh 2 7 A B R o X TE A A R B R 3 7 1) LU AZ AR SR 52 1) e o ol R AT
3,3 A SRR N A S U A AUk e AL, R G (22 5 (18] 3A~B). ZR R IEW
ARBPRIENTFE R RO E 2R, CREQRIAEERE D OMEE, SRS &2 A
PR

T IFFE IIAZ MR SR 58 A v IR A TS P SO 00, R S8 80 595 W5 8 A I 22 A SR STy A T R
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DU MR e, RS R I RS S A S X B R (25 5 (81 3C), R IATE MUK -3 mT
R B Z A T 2 — o RERNTEPEEUKCE N, MBS LA 20er, RILGEFZ
[ A8 )2 2 e M -
2.4 ML GERETFERREANGERRLUERRESERNEFEESRKE

F 3.0 mmol- L' MALAFFT 0.5 mmol- L™ W& RN EEX IEH A KA ILAZBER L5403 1, 3d, %
4 )5 TRl — s (R HEA T2 2 e A 3,3 - AR e . LA U A s e e, LRI B a5 (B 4). Xt
R GRREE ALY R e i il . SREW . IEF KRt b . BE FRNERR
SRR, LA IRAR R TR, RIS PR EUKCE AR, A 3,3 - A SO | AR DU A e,
EER . BT RRNBR OIS P A T BRACR AR B i — L 50 E
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0t

A IEEEREERSG B OBRERRSL: CREARIRIL. BA, BRAOF LR NEEE;
PCH 2L (57 Sk i 5 b D SRS 5 B S AR X e

B3 LR %33R EBEE (A, B) A Em ik E (C)

Figure 3 DAB staining (A, B) and NBT staining (C) of C. cathayensis fruits
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Figure 4 DAB and NBT staining of potassium iodide and propyl gallate treated C. cathayensis fruits
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JRIX , HEVEEE IR X 2 bR AL A MRS A AE ] 25 5, SR AR RIBE 3 7 s i A=)
FEPETT B 5 LA M 2= R R B VAR G o B 200 5T X AL Pyrus sinkiangensis ARG SRR LI : A
KARVFARAILBEEH . BIRLSHY A E Y AR & 2Z R, RN ER | AR . KRR
i DA R RE AL A0 M BE TR R AR AR, R ECE AL BUHLRAR 0 B8 11 AR TR] . ZNIDARICS ! 75 % i
Solanum lycopersicum BRI IR FEIESE , 85 )2 X8 vy 55 30 vt 200 L 100 % oA 52 1 2 S 2 ol 5 i J 3 B R 4
PR E R VE R, X 5ZMRIZEY YEXT AR Dimocarpus longan WWEFE HH 48 7~ 09 R 240 8 1 sh 2
ARG AU o (EA RS, 4—6 FIHMgRI U5 LA R Se s % & B Bo e BE B8, R (IR AN
R FEGIR M MIZ R TR, SRR AR T, R B SRR, A7 H5,
H#ET 2 26~30 C, (R )2 X AHALUE M, LR TR, BT LiRMa, #iE 5—6 H X
T VRS 1) I, A SRR B A MIE AR KR R R . ARORIFSE T RE T OF
JEFESEE R 8 F UK Sl RNAT B GI B AH G HE R ik s QYRR % 2R 50 50 I B J2 DORG it 24521
3.2 EMEEHETEEVH

TR A R R S AR A M ) SR A B 5 3 DA DG . R LAk A T SRk R v, TR MR R ]
RE B M AT AR Bk S Ak, MR A BB (Y e v, BN BT, WIS RS, &
LG R SEWEP . AR N PR R GRS BT T R TR PR, AR AN N A AR R Ut
Gb, A3 I A IR A 5% 8 i Oy St o] DA TS S B A . FE LA RE T, BB A S A
SV RIS B UIASC, Fln, Hlkksz 20 S Ea s, SRR H AR 8 2 AT LUV 15 Bt A Bl (4 3
WD TE AR R TSR A I 5 -2 R SR S BT R R AR I s R e B 2 A SR
IREFE ., EAYIEFWAEREF SRS, EEEACHRAR, YEP 28 T5 . 3, mRFSEG
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YA ENE M EEG Y.
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F10.5 mmol- L™ & & FRRNFERALBLILIAZHEIRSL, K BN B &5 2 X5 SR R B FFIL. BRINE R
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IAZA ™ PR TR . O R TIE AL B S HER 2 R G0, QO “ W5 BR A - -AE K E Ty
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