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Abstract: [Objective JTo explore the dynamic changes in flower bud morphology and endogenous substances
during the flower bud differentiation period in Camellia drupifera plants with similar phenological and growth
indicators but significant differences in fruit yield, aiming to provide theoretical references and technical support
for regulating flower bud differentiation and enhancing yield in C. drupifera [Method] Using "High Yield-HY"
and "Low Yield-LY" C. drupifera plants with significant differences in fruit yield over multiple years as materials,
we conducted quantitative comparative analyses on flower bud morphology, soluble sugars, soluble proteins, starch,
and endogenous hormones during the flower bud differentiation period. [Result] The flower bud differentiation
period for both HY and LY C. drupifera plants ranged from June to October, with LY being more active in the
morphological differentiation stage and HY being more active in the reproductive differentiation stage. During the
morphological differentiation stage, LY flower buds exhibited higher NSC content and soluble sugar/starch ratio

compared to HY, while during the reproductive differentiation stage, HY consumed more soluble sugars, with a
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higher C/N ratio than LY. In October (mature stamen and pistil stage), HY flower buds showed significantly higher
soluble protein content than LY, suggesting that high levels of soluble proteins promote flowering in C. drupifera.
During the morphological differentiation stage, CTK and ETH showed a positive correlation with flower bud
morphological differentiation, while IAA showed a negative correlation. During the reproductive differentiation
stage, [AA, ETH, and BR showed a positive correlation with flower bud reproductive differentiation, whereas CTK
showed a negative correlation. Significant differences were observed in IAA, ETH, BR, and JA content between
HY and LY during the mature stamen and pistil stage. [ Conclusion] There are critical period differences in flower
bud differentiation between HY and LY C. drupifera plants. High levels of soluble sugars and soluble proteins
during the reproductive differentiation period favor flower bud differentiation. Additionally, hormonal functions
vary during different stages of flower bud differentiation, where CTK and ETH promote flower bud morphological
differentiation, while IAA, ETH, and BR promote reproductive differentiation of flower buds in C. drupifera.
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mMNHES (Camellia drupifera), XHRHERTH A R WA BORRMZ, BT ILEFL (Theaceae) 1l
HKJE (Camellia L.) [ EREAREUNFTA . AR ATRIE 45 X H B RAMB P 2 —, HArlE
EAMFIE IR, HARENPENL. PUsMeZisIhfe (Liu et al, 2024), FULEEZ . (RAEQ W
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2012; FRAWESE, 2020; HHIIEISE, 2015; SEEGER e AT M SR, 1993; GEHTE, 2018; HIARNESE, 20
24; MFcE, 2018; TkiESE, 2022; 7kMSAE, 2019; 5KMSSE, 2018; 5KMGSE, 2018; sk 4%, 2014; FkpiH
&5 2020; BXEAN, 2021; BB, 2022; 4, 2017; L, 2016; ATEE, 2016). SRR E N 2 AR
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2). H, A HMEBKILAY) (Non-structural carbohydrates, NSC) &M Cil i 72 E E [ e &)
R, EEAFEEMA R, A B AU TR R AT R BOKT, R RS A ERK SR
H (Won et al., 2022), It4l, NSC B A EFIEYIIR-FE SR MDEE, Wi vEks 5l 2 a5 4,
A VA Roth A e A E P AR RAI S DL (He et al., 2022). WIAEMEEE (SP) FEAIELHEA
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AA. CTK RS (R IR, 2022), (ALt #2, KPR TAA I GA3, DLk
mAKCFT ZR O ABA SFAESE (T R 7 A BIRA R BOVE (IR 3H, 2019; HRIH4E, 2023). LA R4 5L
TEAEZE AN RT3, AN [R) VR 2 1 [0 Ak A R R 0 AR 2F A R BN RIVE L, AN TR 9 48 b, P D08
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AR RIE AR 2020 — 2022 FELL =M= BRI, = MRS A A7 E — A KR bR S ik 2
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BRI AR .

1 MESTHE
1.1 iR

IR A NS, SR B A RO K G4 T P 2% R PR E /n YR, B0 Hh & 7 Py - iy IR
HZEREME, FTHEE 219 °C, FETFYEWNEN2 004.5 mm, RN, pHEN 4.6, HHRE
BN 8.57 gkgl, MIAFIKEN2041 %, TIEFEFEH1.55 g-em3.

RGBT AN 1 hm?, 92010 R 1 ARSI SCAE G, FiECR 50 cm x 50 cm
x 40 cm, FSUEAPUIE 0.5 kg, HRITEE 3.0 m x3.0 m, BIMOMARBERN 87.5%, Moduimt /=
MbrEREAT HE A, HiR B A KA RL, 08, T 2023 4 3 AdHThais, Ry
HifE (9.5+1.2) em, “FIWE (3.0£0.9) m, Pl (CRExmEIL) (2.320.5) m x (2.7£0.3) m.
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b S e, EFE 5 5 T 22 S5 W S8 (R M AR AR . O T ER TR IR AR BT TR RS e M T A S B R 1
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A2 (10.5+1.1) cm, #E (3.340.6) m, jElE (ZRFAxmIL) 2.6 mx2.4 m. LY FERF35H4E (10.2+1.
4) cm, ME (3.4£0.7) m, FEfE (RPExFEIL) 2.7 mx2.6 m.
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K2 0.01 mm, FEMELICFK AN ARHLE .

LG RENE : EAMTIEAMIMET, | 30 MEFMETRE, FET 65 °C MAFEIRM 24 h DL
b (BEFR), AHEANHRELTRE, IHHEESKE.
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RERA RSB AERA G, A fa et % 3 RER, w2 0 2 B A R &
A0 (Eppendorf) F1 Microplate Reader (Multiskan FC, Thermo fisher scientific, Waltham, MA, US
A), IR BT ERE A
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FEMALER: HUH-80 °CIRAEM & A EAE M, WA ST 5. 08I BRI S % W 58 (ELISA) W&
gifn %R (CTK). BiiEER (ABA). EK R (JAA). FREZXR (GA). X EWE (BR). LM (ET
H) 6 MNVREE S . ELISA W&l MMEE A M AREGR AR ChE, J7HD 24k A Micropla

J,

=
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te Reader (Multiskan FC, Thermo fisher scientific, Waltham, MA, USA) BEbr{%, LLRFIE N ARHEYIF
W AR R, ASE) OD E NN bR, hilbrdEdh e, SR ELRIE A, RS S,
1.3  HESH

RIGEIE S TH /KA IBM SPSS20 AT 2 7 W M0 (FRIAIER (ANOVA)D J7 Z50#r, /i3

7R (LSD) ). EIFEKH Origin 2023 i,
2 gR500
2.1 SMHEREFSUETRE =S ERIIE RFESHHE

MR =4S HY FO LY fEARM S, RIVEAIE 2 A %S 3 A LA REN, 27T
4 HEf, FEMENERBARE, BEAE4 H MUERTR TIHAEK, Kb Y MEMEKER
(8.1£0.6) cm, LY N (7.9£1.1) cm. #| 1 5 A T4, HY M LY BAEFHE .

FE TR 2 HO6S R PH I S A8 28 A A AT (S 52, 2017), AHF 50K HY LY FIAE2F 404 id 72 4y
N6 AMEL, BIRTME. ZRTE I ARSI MERESS TR T ST A RS A
Wlo BB AS N B ARG, VRN E 45 R LK 1. BUATT S, ERZF AT o
B (HEMESSTE O 5 SAEZ5TE . MERESE i 0D, HY MITESFTE B3 m T LY, JEHAERAL
WK LY oS K.

211 ¥AMAMRREFZEKREFHE LR

6 HhA], mNZR e S NBT RS R By, BEJG ENE A, X — BB RFLL 15 — 2
0 d, BEBAEZFZRHART, LA 3 FER. HY BIEFKE N (6.06£0.70) mm, FifA (4.07+0.3
D mm; LY FFEZEKEN (3.9240.32) mm, FEfEA (3.62+0.30) mm. ZAH HY TE2EK 58 2%
=T LY.

212 MHBRIRE FBEREFHE £ R

7 A ERIETA, HY MY BENACITE R, BRr e 2Rl B b, FRIE KA T . BhR,
HY [E KN (8.6120.43) mm, TN (4.56+£0.38) mm; LY MIFEZFKEN (7.63£0.24) mm,
BER (5.14+0.30) mm. MBI LY BfEF K E ST HY, Sonh BEOARER TEAS 7310

213 MR ARMTRE FZ R TFHBE £ R

7 ALMES AT, FMLARZE, KEBKER, ALK LRV 4L, BAREWNE 4-5
R, FFHNMEMEEN A, EX K, HY 8978F KA A (10.54£0.26) mm, THEH (5.67+0.28)
mm; LY 697 F K& H (10.90£0.36) mm, TEH (5.72+0.54) mm. LY &978F K E ¥ mE T HY.

214 FHERAGMRIATE FEHMKLFHE £ F

9 HEENMEHESSTE S, MERSEIEER TS, MESFEIESME R 2, TE2E N T 5 5 TE4 T
Mo SRR, HY BIFEZEKERN (19.71£0.72) mm, TN (8.75+0.19) mm; LY MIFEZFKEN (19.81+
1.02) mm, FEEAN (7.99£0.30)0 mm. EES HY BIPE5F 56 B35 KT LY, H %8 B 5 o it i,
WA RME, SR A KERE.

215 RS BABRTRE FEARETFHEE R

BT 10 A, @RI FIEA M T EREAKE A, BRE M EARTE R, EX 0
#, HY FITEZEKIE N (20.18+0.64) mm, %A (9.63£0.20)0 mm; LY HIFEHK N (19.48+0.48)
mm, %R (8.68+£0.32) mm. X —BMHITELE A A KIEEA TR, ORI, TEFEARM, 3
O R B TR Ak, FEAR R B .

216 RHFPWIAREFEHEREF KT

MM i i, HY 5 LY K (K/%) i 1 . M6 H ke, HY
TR K EH 6.06£0.70 mm BEK 2 10 A1 20.18+0.64 mm, T& MM 4.07£0.31 mm % 9.63+0.20
mm. SUHEXFH, LY fE2EMK et 2B e g ETE, 5 NRERES. 6 AR 7 AEFEN A K EE
EEE, SEHY 5 LY KB E B, 3N 8 A HY 1E2E8W 8 # b m A it v, B
AR IR, KT L TARE s T LY A28 R ) A Ko e s, KR thRRs B, #AN9 A,
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Fig.1 Flower Bud Morphology of C. drupifera Plants with Different Yield Levels during Flower Bud Differentiation
T Fh AR R EEREY), LRI EIHRELY), SRREFEFK, REARILF R, S REHY 5 LY fEH FTEZF 7
WIS A 227 83 . Note: Green solid lines represent high-yield plants (HY), red solid lines represent low-yield plants (LY). Solid lines indicate
flower bud length, dashed lines indicate flower bud width. “*” indicates significant differences in flower bud morphology between HY and LY du

ring the same flower bud differentiation stage.
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MM AL ZE L FE TP AE 2R S KR Akt 2 A, A6 HE] 10 AW, HY fE2EM1& KR
1E 47.66 %% 51.98 % [HJ3), ZIHNAN IS 1 LY 5 EKENLE 49.11 %% 51.01 %2 [H
Ak, Ek RIS ET .

6 H&7 A, HY 5 LY LT E R UM B, ALK, X —Fr B &K E A KR
EPgE, BEN 8 H, W #E NN B, HY 165\ A Kol R, S80S /K RmgE T,
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Fig.2 Flower Bud Moisture Content of C. drupifera Plants with Different Yield Levels during Flower Bud Differentiation
Hh SO R BREkHY), LORRTBIERLY), K TRERRAIETE A E A - Bk W IR e 5 2 57, NS
FRFR AR [F77 BB MRAE A RIAEZE 7 (s 1R Y S I i % %5 5%, T Ao Note: Green lines represent high-yield plants (HY), red lines represent low-yield
plants (LY). Uppercase letters indicate significant differences in endogenous substances between plants with different yields during the same flower bud
differentiation stage, while lowercase letters indicate significant differences in endogenous substances between plants with the same yield during different

flower bud differentiation stages, as shown below.
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6 2 4 M P IR T PR AR 2R R AR K S, (R A KRR T 1) 4 B P 33 ﬁf%ﬁw“%%ﬁm
IKGFFNE TR BLAh, TEF BRI KT 4 1 24 5 B ] DURR OR 'S R0 I Ao Ak, AT 384 0 &40
JRREE, TR R R

ENHZE HY 5 LY el rErs & SRR e i 3 fion, AR R I ETHE TR LB
27 H UMD, HY 5 LY Ml pE & & 25 oKE, 40008 26.95 mg-g! #133.71 mg-g'le 8
ARSI, A6 2F R i v B O #E. BT 10 A, HY 5 LY MHEFREARER b, 4
ATE IR PR, K020 ATV PR AL R s s 2

6y 7] 8] 94 10H
I 1 Periods
B3 R M RAE 28 AU AN P B AR A E 2 P VR 5
Fig.3 Soluble Sugar Content in Flower Buds of Camellia drupifera Plants with Different Yield Levels during Flower

Bud Differentiation
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24 THFPUHATER~EEREFEMSE

4 7R T HY 5 LY EFAEA RGBT BUTE 7 & 22324

HY 5 LY #2550k & B RN 1, (BRI i E R . RIERUE, 6 HimiE
MEERIK, N9.68 mgg!, 7 ArfsE, 153 11.86 mgg'. FLZ T, LY KIEMm& 87 6 HMmmik
(8.49 mg'g), 8 HirimiHN 12.47 mggls

XA[REERNTE 6 A4y CERIERIAD, HY fI LY fEFENIZIL a4, RN, el B8R
Ko BEEENIEIIE U, LMK R, MM RIS 2. 37 8 A, fEHF#HENE
BB B, HY BITEZF MR IR ) AR TR R, Ve R A vV vENE,  [EII 2 SERES I A f2: T L
Y HITESFINA KA, JEM GRS R 9 Al (FREERATEID, Lk HY &2 LY, ¥E
WMEEWART TR, XEGEN AR Rt TE SRR BT 10 A, IEE RS LY MRSk
KRTER, VER S EE R EF

—_ — — — —
= ol [ W b
T T T T 1

HEFH-EEE (mg-g'l-FW)
-l

w
T

65 7H 8H 9H 104

I} B Periods
Bl 4 S N 2R AL 2 AN ) P B AR A 2 Tk & B
Fig4 Starch Content in Flower Buds of C. drupifera Plants with Different Yield Levels during Flower Bud Differenti
ation

25 WHFSUETE~SEREFIEEHMEBKILEY (NSC) 28

5A JER T miliZE HY 5 LY 7E48 28 700 NSC s & HFiE. HY 5 LY 4827 1) NSC & &
BRI~ . BRI, HY 1E2F NSC &AL 6 HIABIRIA (26.68 mg-g!), Ifi LY 164 NS
C &EAE 10 HIEFIRAKA (3478 mg'g. 7 H HY M LY 1641 NSC & & R A& &S, 2504 3
8.81 mg-g! fil 44.75 mg-gl. HEANMERESSTERIH (8 HD, WiE I NSC #iigyE#E, 9 A 10 A HY 5
LY 163 NSC & B R FFAHX R E «

5Bt R R A R T VA R R S iE R RO BB . S5 RERET, HY LY {85 LA NSC
i EEE AR AT RS, &I TRTVEMERE S NSC LB S T 50%. fE6 HA 7 H, LY fe4 rritt
BEAER LR E /T HY, RUILK LY PRS0 EONERE, HrlE & 8 824 s Tiekh. 8

(MERESSTE YD TT4R, HY ALY 2627t VA PRS0 #E, A5 rTVA VERE S UE 8 A LB IlvE . 3

10 H (MEHESSRLRID TR, HIVEKINEE, HY M LY {62F i hms & 8 8, Jeh &
SN, AT PERE A LA GRS TR
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Fig.5 NSC Content and Soluble Sugar/Starch Ratio in Flower Buds of C. drupifera Plants with Different Yield Levels
during Flower Bud Differentiation
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K 6A Jon T miMIMEE HY 5 LY {8 FEAFIK B BB ar st i A sl S%HIE . HY {85 i e
t, AEMEERASEREONER . 7 AEEE RS ERIC (41555 pggl), TAE 10 FiAEHRAE

(1011.76 pgg: LY A HIAEMEE SR EJF, EE T, 8 Hikfl&AE (716.81 pggh.

HY {6275 10 ARrlE e &l Brh, D& & T Ly /6%, rlva e & & 5 aEtidEa
BRI AE IR o R C/N AR fRds (B 6B). RS MU HY 5 LY 163 CO/N $il,
FERENET A B (8 —10 H 73 A%t NMMERESS TR 753 STE TR RN . MERESS 2D 5, HY
HLY fe3 M ONHER .
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Fig.6 Soluble Protein Content and Soluble Sugar/Soluble Protein Ratio in Flower Buds of C. drupifera Plants with Di
fferent Yield Levels during Flower Bud Differentiation
27 HHFSUHAR~EEREFHESE

271 FRCER (IAA) S EHEHF/E

6 — 10 Az AL AR vl 70 9IRS A Be CER TR eS8 MR 7> LBy
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IAA EEMAZN: 8 HAREANMLF NTEE U 2 AR A . 28R LW HY 1675 JAA S 8H
NFEE, BUEON PR EEARGA ST LY. LY 182F IAA SR EW R Eas, 1 HY M LY /78557
I TAA & B R .

HY 1623 1AA &8AE T H EIEED I8 —DMIEE, 79 0.19 pmol-gls 7£9 A (75576
TERD IXFE —ANEE, 05 0.20 pmol-gle LY fE2F IAA SR AR W R ES, /£7 H ey
B IR —ANE (010 umol g, £ 9 A (FHESHALEID ERHE - ANSE (0.12 pmol-g-
D
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272 wmpapiEE (CTK) 223544

Kl 7B BoR T EMNIZE HY 5 LY fe2F il FE AR 2R CTK & &k HY fEE % Wa SR, fE
% CTK & EI% B0l NG, FHFERIERY (7 H) &FIE(E 432.23 ng-g'. HEANAHE
S B S, HY 4635 CTK FEEE . Mz, LY it g, 6% CTK Q%ifﬁl‘zv”
RAL A . fEMERESTEROY (8 A AR —MEE (40221 ngg!), (EMERESE I (10 A &%
5 NEMH (388.72 ngrgh). HENARESMMEBY G, HY ALY 24 4 ) CTK %i’]ﬁ?ﬁcpt%“ HLY
5 CTK G EATHSELHEIA (9 A WILEF, W HY /82 CTK & &4k TR, 78 MERESE il 74
M 10 A), LY €% CTK & &% HY & 70.9%.

2.7.3 BLER (ABA) S22 54Fr

7C JE7R T Mk AE HY 5 LY £%F ABA S &8k fEBEANTEF o tid fEd, LY {63 ABA &
BIRAET HY. AR (6 H), HY 5 LY 1£% 1) ABA S EZRERANLE, LY 163 ABA & &
tt HY =it 609 %.

HY 167 ABA & &8k 2 MR, TT?J[EFH/ESZEH (7 H), ABA SEISFIFE —NE(E (431.26 n
gg)s FEFHEERAEBY (9 H) X2 ZANEE (390.07 nggh). LY {8554 ij}:tlﬂa’*ﬂc ABA %
AR IR T BRI, MRS RN (8 ), ABA SEMKE 432.69 ng-g!, BEEA T, HEZ
EMERER R ] (10 H) I, ABA S EBEEHINME (413.92 ng'g).

274 UM (ETH) A E=shA4dis

HY Al LY 1£% ETH &84S M xR (B 7D). HY 164 ETH &8 2<W Bk, IR
# (7 ), ETH é‘%iﬁuﬂﬁ MEE (0.26 pmol-g); FETHESELATERIH (9 H)D, Jﬁﬂ%:/l\%\}ﬁ
(0.35 pmol-g''). ETH & EMikfESS T B (8 H) LR A (0.51 pmol-g'h). LY f£% 7 ETH &
BeM AR, AR (7 D, ETH & @J f—MEE (0.47 pmol-g!); T%F‘%T’z’ﬁfﬁﬁkﬁﬂ
(9 A), EFNE -ANEM (0.39 pmol-g!). ETH &M (10 H) &3|&H/IME (0.24 pmo
IgD,

275 @m¥EZ AR (BR) 425 A4

HY ALY 162 BR &A@ AML (- 7B, FELEL#FE, HY 5 LY T%IEHE’J BR ¥ %E

BARK . TR SRR (9 A MMERMEE A (10 D, HY 5 LY €% BR & &M ZE K K
MR, HY 162 BR S &0 5I LY & 133.2 %A1 98.2 %.

HY fEAE Sk fE e, 6% BR & &% N a LT fEEmEsI (7 B), HY {e2 4 1 BR & &
KB BARME (0.74 pmol-g). BENAEFSUES, BR SREE LF, 7EMEMESER (10 H) &3
R (1.23 pmol-g). LY 163t BR S Bk R oA, MR (7 ), LY 18541
BR &8 NI 0.53 pmol-g!, BGRE-Fra. EMEMEERI (8 ), LY £ F/# BR 88 LTH%E 0.6
2 pmol-gl,

276 XA (JA) SEHE44E

HY ALY 163F JA S RBAERE W B (7 ) BEKRER, HL2NIEF LM B JA 22
AL, HY 5 LY 6735 JA & B IRFHER K (B TF).

HY £ JA SEESNAN IS . ERREEI (8 H), HY fe3Fd JA H AR RIKE (24.92
mg-g), METHESHAREM (9 H) ﬁ?”ﬂijﬁﬁ (36.21 pmol'g’). LY e i JA SR EIH AN
MAY, . FERIER (7 H), LY #£3 4 JA SEIEFE —MEME (36.76 pmol-g!), 1EMEMER R 2
(10 ) IBBNHE ZANE(E (36.67 pmol-g'h). fEMEMESSESIH (8 H), LY fEFH JA FE&EIK, 1
7.66 pmol-gl,
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Fig.7 ndogenous Hormone Content in Flower Buds of C. drupifera Plants with Different Yield Levels during Flower
Bud Differentiation

e AF RUCOYVRFEF RAEAE B 2B (JAA) . g3 R (CTK). JHVARR (ABA). Z8 (ETH). M3KEMEE (BR). HHE JA)
%5, Note: A-F represent the content of indole-3-acetic acid (IAA), cytokinin (CTK), abscisic acid (ABA), ethylene (ETH), brassinosteroid (BR),
and jasmonic acid (JA) in flower buds of plants with different yields, respectively.
3 ik
31 FTUHHATE~EEREFIURERTIREEESR

HHEMAE XA (5 AR 10 Ada) (GkIBAE, 2018), UGG m Ml R AL 2F 0 e (6 H
NE 10 A BAEHER . AE P EFER IR IEE S I R, R B EOGIE SR R IR
SCEBETE . ERIER, HY PR ST LY. b sa, LY 22 Ak
KRB L HY SRR, K T 397 % 233 %. el iR R EKy, Rl s H,
FEF IS KRR B TE, X PN AT AR B [RIIY, 8 3 v M 2% SR Sk A\t R e A 0 5%
B, CRSGEFEREK S (HENRSE, 2024; FIFFIESE, 2024; K52, 2017). DM, 73X — I 55 S5 AR
MK B ], DU ORAE 2 1 IR AL AR SR H

VERAEAEZE 7 A AR TR N E R WRCR R Y BT, ol B el 7L A BERE K. HY 5 LY
P ER SR LM ETHES. 8 A, RSN B, HY ek & BU8 TR, LY k&
BWEZEST HY .. XEH LY aTReh T AT @S gs, PSP BAT LOE i i T 208 2 iR
Fo BB WREERTR, S HY 5 LY FEFER S 85A T A, X @ 508l 5ie
ZFVER BN R ARHE A AR IR, 2022). FIVATEREVE N B A IR 0B, g Bt st 71628
MIREE TR, HY 5 LY AR S BI97E 7 B GEROR YD S8 m i, BEEEREN LR LR Bt
R X RUIELT AT B, TE2F R B B HIRER AN 53l I 2% BT 78t R AL 2 73 AL It
WIR AT TERE S B R G BT R T BRI &S, AT RE DR T R I R AE I e B R VI AH R
(B, 2013; #IH, 2019). IEAMMEBAKNAEY) (NSC) FZl vl EVERERI Ve A, S T Ha ] FH
B (Won et al., 2022). ARFFMEER], f£6 AM7 H, LY BINSC & T HY, [FIE n] 7 hE
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St gl BT HY . XERWERESMUNE, LY nT R K E &, alae RN LY BE
SMLTEONRE B . SR, HENAESLE B (8 HJE), LY BIRNIEMERE Jeky L Kig R, EEMET HY
7KF o IX A REAR A LY 7EAE G 7 A BOAE R A A8 oA Ase8S, B8 22 (R0 2 53 LA VE K T = 5
ARG REIR, HY fEAHESHIRE R AR TS, 5 LY MESAE&. s, HY 5 LY 78
T AL R AT A K B3 m T A U, XR\AERS M B R EE 2R NS
VIR R, DR L R T A R S A

AV YRR AR A L S A S R R 3R R, R E R e AT EE (P 5 Mk &%, 2
006). ARFFHMER], EMEMESRIINT, HY 5 LY 0464 1wk & /KSR oy ETHE TR
R, XIS MO MR AR (Ziziphus jujuba) B IS R — BB A ER R JUA Pk $E, 2021;

IIHEE, 2023). FEEEAMEMESS RS, HY £ hmelEtE a5 & R B, 0 LY 22 P e
PEASENEE N%. GE0NERH, HY 5 LY fEE8R I EHAEER, Xalfe S5 HY /£
FLY B—AEEERE. A, HFRRN, BEl (ON D PR s 5 50 EE R

. LT (Diospyros kaki) B, #m ik & AR T ML TR, M B B 0 LL T e 33k e 1 1)
Hi(Wang et al., 2023). AWFFE AR, EAELIE, HY B ON EE ST LY, XFRHS CN AT
BEMEHE 7 P B s e HY 6258 (2B T AL 2.

32 BHHFNUHATRRTEEMAERRZIEER

R AN R P2 AR AR HY 1LY EE2E el i, KR JAA) MAEREMHEES. IF
WRI TAA & 2P M RARE, TR AR W R, RS R L B, HY B TAA KF
T LY. 1M LY fe AT HY, HY FERAERE o Be ik, R AR/KF TAA FTREJEHE T M 4%
TWHEAMML, FACE TAA XA A B IR E . HY 1023 /0 B2 1 TAA BhASHRIE S Ak 8
FUEAR 5 G AR 27 MR S AARL, (H 5 BRI S AR 1 S B 3 5N, R RE T S A A
SR, 2022; 2R EE4%E, 2021; IRIHAE, 2023; MESE, 2019).

MRz (CTK) fEmMNMZE HY ALY MITESFEAE I B (7 3D ik B s, B 5 ik N A58
S, HY JR3FH CTK & 8@t R, 10 LY WZe NS BTF, ARG RRER K. XM (Jatropha
curcas) WIMEAEIR BAE R B BLTR 22 CTK B SFAEA, (B7ER & E IR RARIKE ) CTK(Xiao et a
., 2018). FIEAE AW TR, TERMIMATEE bG8, R R E R R &R 2 T RFE R
TEAESE, 2021). AT AN CTK FIF SRA R TR SEAL A 74k, /e ARG 7 ALl B, BRI B2 1)
CTK S AMURK, SKF 1) CTK A] BE ] i H I 5544 2F 16 76104 RC 144 1k o

WL (ABA) 1EF== mFER HY 162580 fb it R 2 M BB 4E, 17 LY WBEHET R . EBEAEI
HilE, HY [ ABA IREMHZART LY . LY fEALSF TR ERE 1 RIS A 3 5 B IR & & IEAH ¢
IR — Bk 5%, 2022). BG4k, WHFTEIR, WIEBVERR (ABA) X =ffitl (Bougainvillea spectabilis)
MR (Xanthoceras sorbifolium) A6 E K G A —EfEEE (M %28, 2016; 5K7°4%, 2019). XLt
MR, ABA TE/LZF K E MR B A S VAR R 2% . ABA 7E @ M A 1627 /A i A2 i (1 B AR 1
My FRdt— SRR R

)% (ETH) fEEMMZS I8kt i dr, HY M LY 16289 /) ETH 284k £ A s . A0,
LY fe2F i ETH WRERE ST HY, MAEAE S, HY B ETH IRENNEE & T LY o fEMERESS Bt
#, HY %K ETH IRERE ST YL, £ ETH Al fE2 I S M X I E BN K2 —. ETH £
WS RS PREEER, mIRER ETH G e i1t 5 A& MA L (Khan et al., 201
7; XBRLEE, 2022; WEKEE, 2024).

WEFEANER (BR) X MMM A8 2 AR T o (W A (e bR . 7EAR B0 4, HY FE2F 4 (1 BR K E
FZET LY, HF#H BRIKEYE EFE . BR EHAMVEY) Bt EoR B AEIE 5 L E R, JEHAE
RIEALEESS, RefS (R AL K AL ZE L (YU et al.,, 2021)Yuan.

309



S5 T B ARl AR 2R S19 L GF IR G X 21

AR (JA) (ERIMM AT fE T, HY 5 LY TR2E I TA IR IR R Bl MRS
W10 A, LY e A WRERE ST HY. KHMRS SRR ERITR, FR IRy mx
2R (Huang et al., 2023; Zhao et al., 2022), 3 HHAE &0 A A58 oAbk FE b ok FE B EAE A .

MEEFMNM A BEEAAN (HY) 57BN (LY) ZEEFE S BN IR R S8R E: £
BB, LY RIS EATE MR, RIVE PR SRE (CTK ML (ETH &%, D
FEMRMAERKER JAA) F&E, RERFARTIENESS . EARES B, HY A ES
FONRE, RIUNBER IAA. ETH AR ANEE (BR) &, DAEEIKH CTK &, XEW IAA. E
TH F1 BR Re8S I EAE2F AR B 704k, T CTK 7ESLP B X 7 4ERF R K. FEMERESS R (10 AD, H
Y FI LY f£% /) IAA. ETH. BR FIZEFIR JA) SEAELEEES, HIXUFEEMARSET S
P TR DA S i % 4 S B ) 22 S s DA O
4 g5

AHIF AT B M i 2SR IR R P R AR (HY) S5#ES B (LY) fEARK AR, @i
WE T B OIS . NIEYR CRIEYERE . AIdtEEE A, k. WME MaIsER, #
IR T IS R AE M A AR Y AR B RS IR R, R EATITEAE S A A 0 T R S FLR R L
W RILT « TEAEEAMUESAE B, @M EHY SLY MG IX AI7E 6 — 10 A . RS
B, YRR M HY SRR, A W BEHY LG R . TEfR RS R & L, EE LY L
ZENSC & s AR RS ek LR THY, BT HHY R TEZ W ariErEsE, H ON R TLY. 10
H MERESS D HY R EA S E R ERTLY, &K RS & B e (e 3k M i 2% il
. EAEFNFEMESE L, ERFEEMUN B, CTKMETHS EMMZRE 2 AL R IEADE, Tl
AASTERMME R AR, BTSN B, TAA. ETHHIBRSEH AT /00 R IEA X, CTK 545 70k
B, fEMMESS Y, HY SLYMIAA. ETH. BRANVASEZREE, HEWENSWE L Lk
KGE SRR 2 AR

B IR A N IR BN AR A R T A8 o A AR FR SR AR S e, i — B R A M A
T TS T AR FA R PR NUSIEE AL T 5100 o ARSI FU0T i P e 28 AN 5] 7= S AR R AL 28 2010 3 9 DR 0 1 3 25
TEREAT THIGERTE . SR, H T IBFFE AR AN, 25 ol P IS0 03 2 10 £ W A 0 EL R P A7 BT
IR FH 55 DRI 2 5 S AT 58 T BOR NI T i MV 2R AR B R B R I 4, A B TR e M s = 22 R
TRIZ B
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