YR Plant Physiology Journal 2024, 60 (3): 451-460 451
doi: 10.13592/j.cnki.ppj.100798

KR4 SRS I RR A TR A (AR (7
=, AR, ZRE XL RIER, FE

VR PRI K S A R S B, ER401331

2o ] A AL R B MBI ST, MRS S B 571339
Y B G AR ML T AR AT 7T A L, HE RS SCE 571339
EAE 1R (1ijiali027@163.com)

WE: M (dreca catechu) T it AR AEF €, TFH T ERGE TE 4R ., AR AAENERITHL
o4 A 32 A AL T ACHUR], AR VA B 5 AR AR A R IE AR, P62 g L T A, AR RARANR 4 R
BadAz, s ERE R BE@MBHEA. BAKLAY. WRAEZSEURMALR L XAHTT oM. 4R
BF, UHAIL G, BB ZOEERT AESEREEIK, mEnfEESERE LA, -AAK AR
AR ER(ACC) 5 BLABR(ABA) A& B 538 v, 5"k LER(IAA)F= 2R E M HF(ZR) A& R EEIK, 24 FH(GA,)
4 TACT I RIAE; ACEIN3 . ACERF3. AcNCEDIA R % THi k3 &AL, MAcPIN-LIKE7 2 B %X F A,
AcCKXI1HA R % LG Till. 2 E4REH, Y REFiEEY, L5 EIAA. ZREZ KA A ACC.
ABA%SF b IF T 662 35 FARAN G RAL %09 XAEE 5 B T, mA KAk B o B oT G4t 7 4 R e L%

K BRIA): AR, TH A 4 RBLE; BAKALE M, MR E

Changing patterns of physiological and biochemical indicators during
the fruitlet abscission process of Areca catechu

CHEN Yunche'?, WANG Linkai’ LI Dongxia® LIU Liyun?, ZHAO Zhengwu’, LI Jia**’

'Colledge of Life Sciences, Chongging Normal University, Chongging 401331, China

2Coconut Research Institute, Chinese Academy of Tropical Agricultural Sciences, Wenchang, Hainan 571339, China
®*Hainan Engineering Research Center of Areca Nut Industry, Wenchang, Hainan 571339, China

"Corresponding author (lijiali027@163.com)

Abstract: After the process of flowering, the fruitlet abscission phenomenon in Areca catechu becomes
highly pronounced, thereby serving as a crucial factor contributing to a substantial reduction in crop yield.
In order to investigate the physiological and biochemical alterations that occur during the fruitlet abscis-
sion phenomenon in A. catechu, this study utilized ‘Reyan 1’ A. catechu as the experimental material. A 2
g-L™" ethylene solution was sprayed to simulate the fruit drop process in A. catechu fruitlets. The analysis
encompassed the fruitlet set rate, morphology of abscission zone (AZ) cells, carbohydrate content, endog-
enous hormone content, and expression of related genes. The findings indicate that the application of eth-
ylene resulted in a significant decrease in the total sugar and glucose levels in the AZ of A. catechu. Con-
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versely, there was a significant increase in the starch and sucrose contents. The contents of 1-amin-
ocyclopropanecarboxylic acid (ACC) and abscisic acid (ABA) exhibited a substantial increase, whereas the
contents of indole-3-acetic acid (IAA) and zeatin-riboside (ZR) experienced a significant decrease. Howev-
er, the content of gibberellin A3 (GA,) did not display any discernible pattern of change. The expression of
ACEIN3, AcCERF3, and AcNCED genes was up-regulated by ethylene induction, while the expression of the
AcPIN-LIKE7 gene was down-regulated, and the expression of the AcCKX117 gene was up-regulated first
and then down-regulated. In conclusion, during the development of A. catechu fruitlets, the decrease in IAA
and ZR contents and the increase in ACC and ABA contents may be key signaling factors inducing fruitlet

abscission, while the interruption of carbohydrate supply may promote fruitlet abscission.
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Fig. 1 Changes in the cumulative fruitlet abscission rate in natural (A) and ethephon-induced (B) A. catechu
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Fig. 2 Comparison of the characteristics of A. catechu fruitlets treated with ethephon and water
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Fig. 3 Microstructural changes in the abscission zone of A. catechu fruitlet and its adjacent areas
after ethephon treatment
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Fig. 4 Differences in the content of carbohydrates in the abscission zone of A. catechu fruitlet treated
with ethephon and water
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Fig. 5 Differences in the content of endogenous hormones in the abscission zone of A. catechu fruitlet treated
with ethephon and water
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Table 2 Correlation analysis of physiological indexes of A. catechu fruitlets treated with ethephon
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SR 1 — — _ _ _ _ _ _
VEN B 0.226 1 — _ _ _ o o o
HERSE 0387 —0.548" 1 — — _ _ o o
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GA & & 0.589" -0.160 -0.027 0.087 1 — — — —
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ACCE & 0.345 0.711" -0.701" 0.842" 0.110 -0.866" -0.7757 1 —
ABAG & 0.451 0.646" -0.722" 0.306 -0.026 —-0.588"  —0.812"  0.477 1

*: R A0 % (P<0.05); **: 4.2 Z 40 % (P<0.01).

VG S #H R E NN T N RIEAE 1 (Bs-
tornell&$2013). H BT A A, AR 2 H
it ¥ R A% 2 < B 1R (XieZ62018), 1M 4.9 51 2,
R AL . 4B E UG EES A

KZARMEGRT, BELA T RIEERE, A< Eshh
W, T AR R . X PR M A I8 D i 2 38 T
JE X 0 B U 3 S B B VA 3 R (Ma %
2021a; Qiu&E2021). £ T I 5 ] J sk 4 i) AE




Wr i 8 B SR 7% 1 AR ) A B AR AL F R AR A AL 459

K &K 12 ¥ 2 & 2 2 m 52w A K 2 K CF (Riov Al
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o, CIERIAEFED dJSACCE B R E ETHNZR S
BRERMK, HACCEEHZRG &2 #E 7
I, SRR —8 . BIZMACKXIIFEHF
kR B, ATEESE T AcCKXI TR AL T
ZRIFPLIR A -

DL b R, g 2 52 2 i R 2 L [F) R
R A AR TR . TR AL PR R K IR N, $2
[ gt Wi 1T S R 1/ A et =P S 9
77, FIR4EFFIAA. ZR5ACC. ABA &2 8] )
WA, BRARES RN 207 (U, R A A
JE R Z A BOS . AR RA AR T I& 11 55
TFIRFEHLE AT — 20 Wi = AR PP, 4H
i B A6 2 R A 4 7 T T
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