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Abstract: In recent years, drought has become a major abiotic stress leading to yield decline in Camellia
oleifera. Investigating the drought resistance mechanisms of C. oleifera and breeding drought-tolerant, high-
yielding varieties are crucial approaches to addressing seasonal drought and ensuring the sustainable
development of the C. oleifera industry. This article provides an overview of the signal transduction pathways
involved in drought stress in C. oleifera, including the abscisic acid (ABA) signaling pathway (PYR/PYL-
PP2C-SnRK2) and the calcium signaling pathway (CDPK/CBL-CIPK). These pathways induce the expression
of key transcription factors (NAC, MYB, WRKY families, etc.), which further regulate the expression of critical
genes, including LEA protein genes (CoLEA), osmotic regulation key genes (CoP35S5, CoSUS2, CoBADH), and
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antioxidant enzyme genes (CoPOD, CoCAT, CoSOD), thereby driving the regulatory response network of C.
oleifera to enhance drought resistance through physiological and biochemical mechanisms, including the
accumulation of osmotic adjustment substances, induction of antioxidant enzyme synthesis, regulation of

113

endogenous hormone levels, and adjustment of photosynthetic adaptability. A * signal perception-gene
regulation-physiological response” framework for drought resistance has been preliminarily established, but the
depth of related research is insufficient. The key gene mining and ontology verification are lagging behind, and
there is a lack of research on compound stresses such as high temperature and drought. Key regulatory network
analysis and compound stress mechanisms are important directions for future research on drought stress in C.
oleifera. [Ch, 2 tab. 165 ref.]
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2% Camellia oleifera 2111 55F} Theaceae LI 2% J& Camellia 0% & /NEARBFEA, 124040 T )
M .OYLVE . WIVL. TV, MRS 18N (HIRIX), AR HIX WA DA A E IR
w, BRE SRR, EEA K. 270, MEmFE2MEFRES, RN . B
Fist, Rl O ML R 55 A B 35 RCR Y BE 40 AR M R AR K B R, A I, A
IR e it T FH Y AR SRR EE I, o S 5 — R I 2 B A i E ) R R
Pl AR AR [ R Rl 2 4 AL ] B A b oA B L),

WAk, BEAE RSN, s TR R 7—10 H W ZE T R A D E R 5 A B
I fEERCEN T RRAL, RS ET EEEE I, Jagit, 2013 R IR A 100 24 E
(IX) i 10 a W™ E R T 5, FEOMFFEG™ T =02 —; 2021 4F 8—10 J1 )R SR I 53 i
A AR, AT E A TR A R A ) RO AL, B () 5
A B, RN R E TR, RS R IR

FEYIR TR B E A R . PR R AN 2K o e i, DUBYE TR (ABA)!'™ . 45
B (Ca)P L SRR LI (P3O FRRH R (cADPR)!Y. — % LA (NO)' NS W,
— 7 T A G T U T S R AR A B AR AR T R A IREE ) — T nA S T R
FHOC I R e k1 5 3 3R A By D RE L X 7 ) A il 2 2 (Pro)™” . H 2 PR Fif 52 ik (GB)Y . AT %5 14 b
(SS)P. A B M FEEN (LEA) FI/AKGHE R (AQP)™ &2 S lhists, w HiEy | EMYE
Mo TS B A RS 1S RA R IR L Y, eSO A 1R (CDPKs)™ . 2238 JF Tk
T (MAPKs)™ | bZIP 5 [ (bZIP)?7 | 2 4ma i [H -+ (AP2/ERF)™ | NAC % 5% [H+ (NAC)™
MYB %% K7 (MYB)® Fl WRKY %% 5% [ 7 (WRKY)PY 25 | il i PR ¥ 05 5 5 S i A sl e s IR 7
PR RS, 5 R YIS A BEAR A DIGE B R EREEE),

7—9 HIRMAS R LK 5IMAR & B O, A X R T R R AR AR, SofkiEa
“THTRS AT 23, sk, TEXNMZE-EIEmO TRz, WA REMRERET
THZSTESZ 3 5 W i (8 A BA A RN 2 R AL, A SIS RAE R . WP R A B A5 2
TSR, AR MR . AEBAME . IRV P E AR 50N 4 2 RTES
IRIIZE RT3 ) BB S I, BT AR EY) B P o 5 SR R R A o

1 TEABEPFEKLFNEH

1.1 FEXFHFERKBZMW

TS IE LA — PP AR, EE T R AR K R R R E R, R AR R K
TR, M B AARXT AR R, SR REERRTSE, MEIEEIEE LT SRR
fal/N=AEC B R B R TR 82 d, A A SR B AR R A A SR U X BRI 33.66%0~63.07%, T
YA B R X R AY 13.57%~58.50%, FFERI . 2R 7K WL A5 1 B R S 3R 0 2 T R, KA
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30% B, WG HE X IR 97.8% [ 6,797, Z 2T RMHaR, MY AR R 3T R R S R
A, AR R AEY R AR R AL, TR B 2 B AR AR W, [FIRHE AR M
TR A TR, M FRARSEINT 93.10%°Y, GUO ZPI 5 A . HATRMA 45d )5,
FACZE I YA LEXT FRZN 4.9 mm (D8N 24.0%), 42 LEXT IR/ 1.4 mm B/ 15.0%); . HESEAC L L
FEXTHE/N 8.09%~12.0%, BAAFE 24 Fh AL 8/ X IR Y 58.0% ;5 AEMM ARSI K 2R T 52 bl B 1] 22 4
BT EAL, T 5 45 d B A6 0 B & R X BROR [ 61.1%; YRAE BARK 46 28 B0 D 62.0%, AR ER
1.0% VIR, SEBRum= it 55.0%. 25 LRk, T8 xHmAcE 755 A 50 AR K 2 v i 25 52
1.2 FEMHFRILERSHERRPVZM

TR BE AR RS R TR AR, R AR R, (LS TR BT R
RSP SR R, BB R, 2019 FEETEMAM §EL C oleifera ‘Ganwu’
1 P S s N /0 o (AN L = O N < /N e 7 N O S e = o I 3
% . BEARR SR AR IR & T, TR ST TR, I SEAEDY HE— PR e TR R
C. oleifera ‘Changlin’ ZFIMAS B BRI 2.11%~37.29%, BRI /D 14.15%~56.19%, F %5
JEREIN 0.35%~7.01%, 7= B EFAL, HAFNLH T EES T 2SR NEMES R R AT ZKET
FEA O, ARSI A BETET, WARRRME . Wk SRRy & X, EE
T 24 R TS AS R S T B SOm AR A5 B, B mimAs s, (R foft i 2 SR S BB T

2 R ok kA R B A LR 89 B e

2.1 FEMBXHEFEERT N

ZHRTEART, MY ES R E R E Y, AT . st e IR . RS, T
BLES 55, RN B & V5. B3 Y BiE R R Haloxylon ammodendron™ . 102 Elaeagnus
angustifolia "', J|# Robinia pseudoacacia™. Hi#k 15" W Populus cathayanaxcanadensis ‘ Xinlin
17 BIERBEARREY PR S B h R A PR SX A, BE. hEmEE T
LA BRI AS R AT IS MR A i A BN T 3.91% . 12.14% 1 26.96%, TI AR A o Bl R T
1.12% . 16.76% F1 31.10%" . BERIRSEY B LI : fE AR TR 32 d b, ARNAS R M
BiE ) o A AR AR R AR A i H, AT PERE S T S S R, R I AR e RS T
. AR O A E B RE, AR MR R E E R, K457 R C oleifera
‘Changlin No. 4" XU, M ‘KM 405 JHAS C oleifera ‘Changlin No. 40” $ii R PEREE .
ERAEN RIS FORAERY FEXHI 2R g ) i B RS TP AR AR LB S e . FTL, BT
Py AR 5 Bl A A AR T A 0T S i 1 i SR
22 TEBEXHFRIPEREHNZI

) OR3P il 72 49030 ) B2 s S fe ) B AL I (SOD) . i Sk Wi (POD). i %8 Ak & (CAT) 583 1,
NP BR TR hE T AR R IE TR, AR RO, PRI RS R e R, DT A 5 At L 45 45 3
SRAERRI S AE 10 RERMETRET, M anEE, At Ao S s i R A A B
PER PTG REA A IR . TEMRavIN, AR A B ARG o A A T
5 ETHERY, IS K A DR I M AR DU B TR R KT s aE rp i s R A A B AR
PE. b EA YRS R 5 EIHE T REREES, ha TP IHEIK 30 d JE A DR RS PEEEAS T LIVK S 2 0E R K
PR IEF A s a0 iR T A R AL A TR L ALY MR TR R ME, AR B R
K, SHEVR ORI 2 IEH Ko B AES GHE R 25 64T 12 d 1Y PEG-6000 BT 5, & BUiE R Il
25T AL B AL B M R IS TR MR g, o S AL SRS PR RS T S . Ak, SRIEDY BB miE
M IS T LA IR A B | R | S SR SR R TR, IR R AR
b, AR P PE . 8 BRTIR, BEAE P E R R IR RN R E A, IS R T P DR 2 AN AT 3 4
M RABILRE Sy, X T30 0 e 1 2 SRS (9 S0 Jo 0 0 1) sh 28 AR =X
23 TFEHBEXHIFMEMNZN

A ISR R AR e 0 SR A b SRR, FEARERK R (IAA). RIERR (ABA). RER
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(GA). HAR JA). FARRZH (ZR). MR KM (BL) M/KFIR (SA) %5, At WIREER & &
AR AR X T R il o T /A S MR S BRI . TR A AR R AR R R SRR,
wR S LI, RERSERAELTE TR, TARREESE NEIFAHERIUKTY, EARRRHEAEK
R I TR SR AT &8 BEAE T 5 Ha im0, A AEZERFRR & Bk, KR & i
rsan . SRR, BT NIRRT e, MRS R AR S A R R i N S
PLAILAZ 2 56 . YANG S50 30 o i W it AS ] Jo 2 VA B8 A IR V& R A 3 : 38 4 VK B (50 g+ L) 19
JIi 75 T A BT LIGE AT E A VERT . AN SN RS 33 P SR AR R T A A B AR BRSNS B
BT RSRNS , HBVR IR AL BRIG SR 1y 0 I P R A5 Sl B r e 0y, B T EARARE MR, Ik IR AR G
FEPR A TR TS P E . AMEBEIE 1.0 mge L' AR 2 S BEREUE ML SZ T 52 1038 (s 25 0 1 e
WK, IEERKZE R EMFEA R AKE, AR F xSk, =THCETERE, JFRsRAER Y
BARPURAEN . TREPET, WA AR IGER CERER . FER. AR I LA
KAPHIZEBER KRR . FRATR), SR SHUiiA .

2.4 TFEMEXBENEIERNEIE

ZET R, MYLESERLEeRGELERESIL. TREBET, MATEOLE HERE )
TE R B A 0 RO A B ) ) A T S 2 R, R T SR R AL OCH R O A MR £, EE TR
Bkt A L R PR R AR A AR AL B2 B R R0, BRI R . WS TR AR AR, ket
R IZEIE R SALTE . KR HRCRE PR, M Sk SR 20 T s, EEET
B, WA A aEE a, b HEY TR, g R AR, ERE TEPST) MIEHRIL, btk
MR TS ZEEE T RNA T, WA A s 8 (MDA) B BE R E H 37.55 nmol- ¢! RETHE
46.54 nmol- g™, HHEIIEF (07) Ml LA (Hy0,) S IR KRG . KA B0 s 1 A B A b4
BT, R SRARIREE R, SEOTR RN, JE AR R S i D RN FE R 0,

T2 W0 SR IR i SR AR A A, SR R SR AR AL, BLR SR i g R 2 g A
Rk . kLR WA B AR R, VERIRITE G, AN AR EOMCE T o R . T RE S
A0 A L AR B S A, ARFLIT RN, AL R LT, DA ek D 2 v RURNAR AL AR sE
BRI R KAE S, AL ASTE N A S T K R SCR T L, il 2R T R i A=
FERRAE T 45M 3R . SKIBOIEETY . SR E S FEXT R A NI A S5 A AR T A 5T A AR R Y

Z5e.
3 AN AT R e TR R R RO AT

3.1 FEEMS FESESIE

TEPNE T, MY F 555 SHLH R R N K Mk B 2 2 R P N4 . 2 A T
R 132 1 N 2% (OSCA FEHE 1) X a5 5 AR, A5 B e 5 g il b R A N, ZERR s
TS5 RIS, 20 5T b AN B SRR A G Vi R 2 — B E 5  BT, # JL R 4% Ca™-CDPK/SnRK2
HPE AT Ca®*-CaM-MAPK 3@ [#, [l 40 MIA% A% 38 T 2 i A55, i T sl ik, Pk i b 598 %
AR

I3t Vs TR A AEL 0 o 1 S B Y B R, AR 5158 PYR/PYLs-PP2C-SnRK2 A 5E AL, HAK
A HESE R PR 5 PYR/PYLs SZ K45 & IS ] PP2C WERR MG I& 1, FRBRXT SnRK2 SEE A0, & TiF
FER F IRV PYR/PYLs-PP2C-SnRK2 # 7l B5 I+ Arabidopsis thaliana™ . IXF§ Oryza sativa™, &
K Zea mays®"V ERIYI P IIAE I RGE . BT £ H PYR/PYLs-PP2C-SnRK?2 il %4, ABA-PYR/PYLs
{5530 W] 3l 2o 55 SR AR A BRI N . SHI A6 R V&R {5 5 T LAl i PYR-PP2C-CKL2 £k
TR R S E A EN, AT T REPhE TS ALA S L1ES ZB: PYL-PP2A-PID-PIN
b5y 3 AT LASE A AR AR AE R M8 i, A ARAE T2 il ke oK X P T AS 08 7 198 1 -3 1% Jr T8 1Y)
MRS —E R . FEPCR IR &I BL SWIAK 277 IS C oleifera ‘Xianglin No. 27" “Ahifi
A WM 210" W28 C oleifera ‘Xianglin No. 210" 5, 5k 35 b 4 58 b i 7% 12 52 AR 36 A
CoPYL6. WEIRHEGILIN CoPP2C75/51/24/26 . #H3EH CoSnRK2.8 ¢ F i i KT CoABIS Hy ik, M



1132 WroIL R R K A R 2026 4£ 10 A 20 H

SRJZTH R W] PYR/PYLs-PP2C-SnRK2 i }§ 2 5l A T 5 A, 1A, TEMMZIE SR AW C. sinensis
HMIESE, T WME T CsPYL-CsPP2C-CsSnRK2 k)2 2 58 I8 17, S L% SR AR h iz i 1Y
PRSFIEDRESR AL T FHIE

Ca? AN EE A (50, MM 2 TS ant, fgsh ca® i FF i OSCA il it AP,
YU Ca” Wk BE VB T, O TR A5 Sl B, ZE R A A v B AR M AR R (CPKs) St
W Ca® R JE, BRRRALELG SnRK2, Ca?™5 CaM JE i, Ca®'/CaM &%), HER she2 2% 1L 5 i
fit} (MAPK) 2O, B5E S AR AU a5k § i 2| EZ/EH O P 2R EE. CHEN 450 757
ARV YIMEFEA & I Na/Ca> 2834 | /N A5 380 #1318 (SKOR) S5 45 {5 A G 2 & LM,
FE(5 S 5N AS B ASAETRG, BF9E kK. CML4I(calmodulin-like 41) 2 1F [A] 45 5 1] B 28 A 26 FAHX
AEE, P55 S 22 SR A0 O . A - R B A R AL W S 5 A A R SR T AR
FWFFE R HMIEWEEES T 5 25 B = I A6 T 2 e i A B R fEE (R R AL RIS
HRETFIRAHFR,

22 4 0 A AR DR B R BRSSO R G, iR R T (MAPKKK-MAPKK-
MAPK) 1% 5615 5P, 268 B 4 T MAPKKK # 52 14 i (RAF-like 355 ) 500G PE 4 (ROS) B4 0 |
TS 1 MAPKKK 5 %2 1. MAPKK F4 {4 5F Ser/Thr 5% 3%, MAPKK F AU &5 #5 2 fk. MAPK (%) TEY (Thr-
Glu-Tyr) FLFP, JHZR A MAPK 38 F6 7672 Whe i b A 3 22 A EAPE iR EEAEH, XING 6% 5k &
B 22 MAPK S BL I M 450, & W CoMAPKKK5/43/49-CoMAPKK4-CoMAPKS A i1 45 ¥4 Jifh i
B AR . At BB CoMAPKs ST A5 ] A 3SR B, HERR K 5ER A RE R i
EFHRIEMC, TR E T 155 A SRR, Nk T [ 38R M A SR AL rT RV Y 2 T
MAPK 3 B 7F i 25 1 50 22 v B9/ e 75 23t — 2098
32 BE5MFMBENENINGER

ETERET, HyEdAsResRrEAS5BER Y. P, FRRAERE Y,
HeFEM MK P S, R TEXNEAR . BERES A R TP, Bsmay b o
JpRoo CLEA SR AL Z 2T R WA BHE T B S AR B . LIU SV FEIi S R S e Y 47 A LEA HE
B, HA R 2820 LEA2 WRE, XERR RN AP 2040, £ E RS, e+
SRBRREE AT, WA LEA2 FEP R0 1B 35 (W Sk g . B0 PO AS T R i R Sk A
PP RGEAZE BB B . UGS SRR A A S G D RE IR o i 2R B OGS TR
PYCR2 5 P5CS G/ B3 LH, fEuF TIREmR P FL 2R #Eem & 3L  BADH msideik, i
TR EROKRE ST s TEWE G UL SUS2 iy 8 (T Ml & i 2R R, AR FFA i ne it 5881
5. POD FJEH 25 AL PODI. PODI2 VA J CAT LA CAT3 . CAT 16+ 530 393 a] 5 4 v 3%
ik, PRNEBRTE RS, RIS R 0 SR . SR A BE AR Y 60 4> Unigenes 35 LH, {2k
T R AR R R, NI RBT AR ST s R 5 =i iy 28 N (RFEIR A BRI
W G il RN & M G ) R IR N M o R O OO ) A SR A X R R R 1S M A C
vietnamensis ‘Haida No. 17 S8R 7w 1 57 #EGIMZ C vietnamensis ‘Wanhai No. 17 A8, 7T
WA, R R o SR S RGE R 45 4> POD IR R KE AR TP 10 4~ PAL Fl CAD 3
PR BT E Y LAR . CHS FN F3H e DL KA K Z A5 S SE N ARF . Z M fs 536 ERFL. KA
FR (553N MYC2 MUK IR (5 536N PRI ¥ 3 LiA#R L. HE % BA mRNA 5 miRNA JIF, #/R

“WAMK 157 WhZK C. oleifera ‘Xianglin No. 17 Fl ‘M4 25" JHi4% C. oleifera ‘Hengdong No. 2’ 7E+
B0 T AR R4 22 5, R miR398 Hl miR408-3p 45 564 miRNA i #6845 DMR6 ., EDR2 4535k
WS 5 SR N, AHmASHR E MR & R .

33 S5TFEMENENERETF

B S TR AR N — 2 RE RS B SR I IR 454 DNA FEAII/N TR E, 1855 R 803 R i
ST IXEEA, PR RL . RIS 0AE T DNA J3 9048 85 00K 5 SR 43 K 2 60 5K
W, R T 5 A A S T KK 32247 WRKY ., HSF. AP2-EREBP. bZIP. MYB. C2H2,
NAC. bHLH., BBX %5010 1),
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®1 ®HRETFERXERTHETRIERZHHER

Table I Mechanism of interaction between transcription factors and cis-acting elements

T TN B IAE P T 7ET R a i 1R E= BTN
WRKY W-box (TTGAC/T) TG P Y R A 5 TG M ST BRI 4, BRI R BRI o I 2R 7 1t [111]
HSF* HSE (nGAAn), IHHSP70/90 . HUEALEANGE R IEE, R AR S S E AT [112]
AP2-EREBP*  DRE/CRT (A/GCCGAC) MR '§RD294. KINI. CORISA. ERDIOEBL/KIRY LR [113]
bZIP* ABRE((Py)TACGTG) JABIRd29B . Rab18. SOD “FB B SHUE IR, Wi [114-115]
MYB MBS (CAACTG) RS A . UELEE S LEA SRFER, S COOK-BIEERARBE” [116-118]
C2H2* (A/T)GATA(A/G) HAPXI, CAT2, FSDI. PSCSFHEM, FRRIG MR B [119]
NAC NACRS (CATGTG) EVRD294 . LEAI4. PSCSIZEK . HUAALRNS SRR, SR [120]
bHLH E-box(CANNTG) 454 NCED. POD. PSCSEEFJABIT, fedbliisne . MMM & mAEEEmERR  [121-122]
BBX G-box(CACGTG) PEOUESEMABAR S [123]

YL s * IR S R T 508 F AR AS T 5 ob v 0 BTGl , SRh Ol RBIN IR R TR W UL W R I 5T

NAC ¥ 5 F I 1 1996 -1 SOUER 561" YEJ& 42 2F Petunia hybrida Wi ERAS . MG, KM
NAC FGEW e A P s, HEEWIIRER IR, 76T 2 Wi R & vhAg & 2R e
(F2). FRFERY: T WAL MRS EEAS S, 4 SnRK2, CDPK. MAPK I i % W2 fb T
NAC #H, 1A NAC 255 0 87 8 NACRS SFCTT i, FFRPrR IR0, iiZx 2 5L 4l
LU 166 > NAC JEH, )@ 22 0%, JA 3 X & % ABRE 1 DRE %5 T 2 o, T 5FWha
J& 36 ARG ERR AN 3 BN RE . Z BT RINANS, CoNACS Fl CoNAC79 FERR AR~ rp s #35 H
PTF MR, CoNACS/79 25 7 ASHE A 3 D3 3 3805 LEA 15470 S804k Bl 3 DR 26 0k 32 T ol 2 i 2 e 1251260
LU %1 P ASH 578 Y 12 4 NAC FEARALFE DN, AN A =2 2 IR AE S T IR SE LR 3Rk, M
A BEPT RN, 3B G0 AE T FE S A KA

Fz 2 NAC K& RS 5EYT 208 N E#ER

Table 2 NAC transcription factor family and its physiological effects under drought stress in different species

Ykh B st T 5 a2 S35 3CHk
i CoNAC28/51/52/56/60 TREAMFRANEE L, BKETH [125]
CoNAC5/79 TER PRI, AE SR R LR ¥ [126]
£ PtrNAC029 miR6445-NAC029-GSTU23KEH a2 4 151 P AR A s bt 5k [127]
PtrNAC006 R R RE, el E B LG E RS, R S E R R [128-129]
ANACO019/055 PUIIFESGERD UR BT P Y63 bp T M MBI THF,  TE 1) JaHa R A 3k [120]
Mg ANAC096 5 ABF2/4JE LD R G A, RS0l Bl SR R ik [130]
ANACOLG JHINACO16-AREB1-NAP = Z i {5t [ul i 11 e AREB 1R 3k, fRRRAT B 20k [131]
Ry
ESPS ZmNAC33 W3 LB RRIE S . AR A UGS M RS R AT DGR A [132]
OSNACI0 MRS R 3 FRCC3URE0OSNACIO, 7 M A TR 54 N B HE mK R 248 [133]
Yrie . KSR ARCR BATRL
K OsNAC3/5/6 TEBE TGS . WEHERERR . ARR R F ARG AE [134]
OsNAC52 ZWBERIETE T, TRk BERROKRE I Pt S &R [135]
OsNAC41 OsNAC41-RoLel1-OsAGAPHEAE HEAR B AR il [136]

W, BR Populus trichocarpa.

MYB # 5E R F e R E K E T AR R A B 1y A 9 55 A A W 3l b R 43R FRE 1,
MYB #5776 T Wil A D RE A S48 Gossypium barbadense!'?, $IRGIFIH 1401 gKFEM14 0 %5
R SRR T2 ARG . AT MYB B R AR AR A T AR AR, ARSI 4 e 186
CoMYB, Mt 74> R2R3 BIA 53 fE iR PR A RISk 33k, USSR Bk A 1 il . WRIT 25 G HE
FESEIR, SR AE A AR O 0 S AE CoMY B 4% St IR -1 T 52 il 1oy 225 5 A ol 4 E
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YER . FE4T AL BRI 2 i R e S A G 21 46 25 MYB 65k, 7T 52408 6 fil 24 h J5, 45
H 27132 5 MYB #6p AR TR 42 & T 25 LA Lo X288 MYB R H B 30 7 X 5k 2 3% & % ABRE il
DRE S5 5w i AR T, TS5 BRI RR A Al . LEA S5 FAAH DG HE P HAT H3 58 O R

WRKY #% 5% [H 1 B 15 50 g I H 9l IE 52 & MAPK ZRIBG 16 10 IR0 AR 2, T4k, Xl 2% WRKY
M ST ZR BRI IR A, R FE I A M G U BIER BT i s 25 S5 9
AR EIEREEH . 75 SCIRSDY g T A 89 4 CoWRKY #:H, IF#iE CoWRKY20/29/56 F31 51
ML, HAE T AN 12 h J53GA R RE FH, kBN A 24.2, 32.3 Fl 34.8 1%,

TET WA, bHLH ZE06 B 5T 38 3 845 J0 7 R A - 38 26 R PR AR AR5 R G E T , IR T
AtbHLHI12 i 1 J 3 RD294. RD22 % iy 38 W i 3 PR & 3K, I 3 19 5 F AR T 2 0%, e ok,
AtbHLHG68 38 528 V845 8 7 TR 5 1L 5 oA e 25 181 190 3R 5 - Ak 4 Jd 7 TR 3 57K F-, B S ADL A I BT PR
1 25 3 AR VOOV TR il A S 5 127 A CobHLHs 3 H, Hib A 106 45 5 9 4% 1 5 W38 i 1 1o 72
CobHLHO71 78 | T 2 i F I8 FRiE, T 2WHE 12, 48 h B R K550 % AT 0.07 1 0.24 1% 5
CobHLH006, CobHLHO082 1¢T S Wit ik, CobHLHO06 Mk BAEMMNA 12, 48 h i Jy Xt HRAY 8.2,
54.1 1%, CobHLH082 WIFRIATTE 48 h A I 2 i,

BBX Xk FE MU E S S SHEYAERELT . ILFEM A : BBX FHETE T 50w b rh 7R & 4%
FLAERY, BIEEIT BBX21 @ W] HYS 5&F 3k 7 832 B 7% 1R 5 5 (BBX21-COP1-HY k), 1M
S FLIRA RK RO, bt R rEl, 164 Arachis hypogaea B-box % 5% [H-F AhBBX6 i i 55 fb it
FALR G IS P IER,  IE R AL A X B 8 A R A BT A2 T XS 58 AU BIFSY R
AT CoBBX22 VE Ay s ifil 7, P00kl 1k AT o ik IR 5 0 v 1R {5 3 S O SR R 1) 3Rk, T 35 ) 55 7
FEPIA R ST BT S o 3% P AR R IR 2% CoBBX24 15 W S0 1, F IR YE IR (5 5 5 1 I AR T R it
IRk, HERM R, W amAR AR S0,

4 B4

> “7

EiN R TITL e LR P d o a7 BE B2 e o2 T v i 3 D T L - S P € 0% 51 e =) S
A PYR/PYLs-PP2C-SnRK2 #HUE Sid pg ™, {5 516 T Rl NAC. MYB. WRKY %555 A L)
REJEIN, P8 LEA (RIEEIBER . PSCS/BADH %% VA5 3L K . POD/CAT i 8 Al ik PR B 2R TN e -2 o
B VR AR B S R 5, e AR 2 S BDE AR . MR . BB RO AR B IR S A A
FAV Al 25 22 J 2 U P AR

AP SRR e, FERlEss . MATPr s A < BEIZHE 7 2 “ DhRREE” FE
“HBRNH” 2 ERE. SESEYAEL, WRTERN AR NY), FAEREREAE SR, BEK (5~6a).
WAL AR R G AR, P IR A T BE IR SO HE 75 o LA SE P . A BT 2 R TN &Rk
BT, B G ) EL R D B IEE 5 D g R AR A rh i B IR 22 1, R AR &R
REES, FRERY TN E B H A AR AR AT AL T I REA 2 RE. OFET
PESEBANSHSIZN, ZARENANRFEITRREZRG. WD REFEERIME, S85e—4
2PXE LIOKS 2 67 _L U TAE (40 OSCA B33 . ZIRWE) . IR T AWM ANHERSHENA, M
i W 356 DR 2 1 e 5 () 058 PR 3 38 0 B 7 B VR A5 e S (A5 9 1 s FEDDRB ISR IR Y, S TR i b A 1
K, ATEEST R AR AR BRI A AL S 5 B T R A R, B A FIRRIARERWIEE FEE S, BEET
R S WAl ok & R Ui FEAE N . QFE AT IR N DI RERE 2 T, IR AR R i A AR RS
AL BIHRK S OIRST, BT R D e it ELAI R F e B PR BE A AR, K i) 2 5k
DD RE AR R RIS RE o AR 58 v] 0B FEFE I & . P03 AT L2430 M & TRV-VIGS BT BRI 5
5 EARRATFE Agrobacterium rhizogenes -5 BARM AL &, EHAEERLFAR R . M R KFA9 D REW)
0 5 EF XS IR SR AR AR KOS B U R R LR, o] R FH R [R] 35 R B R - IR R A, 25 1
o EARIE N A VIGS BRH TR St ik, Pt d sy SN Rk i 5P R R MR G, S REik i S5E R
W TS AR . IR0 2 AR R e AL AR R, FE35 SRS A MR A5 2[R HE D
TUAR IS AL R AE , BT HE 10 2[R U548 DUAG PR IA) sgRNA 416G, R IRFE SR, fifeisfiy
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St QA A MHERZmE, HETREF S8R, mLsm, mMARHYRALE K. TR
Ko RAEFWERMERN TAUEELEAMHETG, 256 MR ICNAR T E GG A o R A4
AR, SRR SR FE, 0 &M GE Z e, ARG E A #Z4A
RGN T I (RGA) X M 150 (3R 722 A A T 05 5 EA AR S SR ECHLH], B R K 4
F55 B A G 22 0] AU 5 2R
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