PRS2, 2023, 32(1) : 61-68

Journal of Plant Resources and Environment

J2 B R e T A Rl IR 25 S A H A A AR Ak

%K ﬁﬁ,/\/ﬁijﬂﬁ B ﬁiah g&/i\ﬁah L ghabe ﬁkglma,b,o,® inEa’b’c’

(HATHER RS o 25228, b. Ejtﬂw@zé’ﬁé %ﬁ&’mﬂﬁﬂ%ﬁﬂ“u,
c. HRAEM P RHIEN 5 R TR RO, HAR 2290 730000)

FE . X IENG (Notopterygium incisum Ting ex H. T. Chang) P17 )2 FUAL 1, UL 2 R 2 rh i Fp IR OE 28 S iR
R IR B R ORI PR IR R 18 DL BRI 34 4 SRR G R AR AL 5 % J22 RS A o 1A 90 e R Ak 2L 00
SEFNFI R ZERM K S, SR B8R S5RZROZB0 ) ML, ZBUS TR 7R IR i ERE & & o 7ok, iR
WK 2 67.30% , K& S RIK E 50.67% ; 7 (19 8 (1 5, 1] V6 PR R A 7 Bt S SRR AIG ; RS 3K (GA, ) RIHS|WE 2 TR
(TAA) F 4T HI7E 59.15~81.06 Fl 14.06~22.08 ng - ¢ ' v FE P I sh A8 1k, VAR (ABA) 762 A 150 A1 180 d A
AT, GA,/ABA HLHI(GA,+IAA) /ABA FL7E/ZFN 120~ 180 d BETHE . FEJZFL 0~ 60 d, I57 Pl 14 T4 B % L
i (PK) ¥ 1 5L 25 T S5 W AR A a3 | BEFARR I S0 ( SDH) 35 1k W S TH v | A 25 0 — 6 - Wi R D %0 ( G—6—PDH) 7 1
JEREAMGEIEA T IZHY DL = R BRI 2R 542 (TCA) A 5 782 60 ~ 150 d, PK & 1 52 I 3 3 A 35, SDH il
G-6-PDH i 1 G A 2 )k sh FEAR A ka3 0 18] LAE B2 12 (EMP) o 3 4 2 A7 180 d i, PK .SDH 1 G-6-PDH
WM EEET)ER 120 d, *aééﬁ/\*ﬁé*%‘j'ﬁ ABA 455 MR E AN & 2R A6 2 B S R 0 M O AR R
B5r 52 -0.800 F1-0.875, LEAWFFTEE SRR  JG1E AT WS BUReE: | 2 B R 45 A Sl e i b 34 v 4T 56 1
FhFORHI, $2 2P 1 & 25 38 B R W B0 2 19 BTG, T W 34k 4 G 4 il 0 2 1) 18 3h 28 1k, ABA B it P B AIK L 22
GA;/ABA HWHI(GA;+IAA) /ABA LI T 4 JE Fh 1 ORAI g B A 2252

KFER . T PRI 2 FIREE; AR
HFESES . (0945.35; S567.23 XHFER: A XEHS: 1674-7895(2023)01-0061-08
DOI; 10.3969/].issn.1674-7895.2023.01.07

Embryo morphology and physiological and biochemical variations of Notopterygium incisum seeds
during stratification =~ ZHANG Juan®, QI Lemuge’, DUAN Haijing®", ZHANG Jinbao™", JIN
Ling""“, CHEN Honggang™"*"  ZHAO Wenlong*"*" ( Gansu University of Chinese Medicine:
a. College of Pharmacy, b. Northwest Collaborative Innovation Center for Traditional Chinese Medicine
Co-constructed by Gansu Province & MOE of PRC, c. Gansu Province Engineering Research Center for
Evaluation, Protection and Utilization of Rare Traditional Chinese Medicine Resources, Lanzhou 730000,
China) , J. Plant Resour. & Environ., 2023, 32(1) . 61-68

Abstract; Stratification treatment was conducted for Notopterygium incisum Ting ex H. T. Chang seeds,
the embryo morphology and embryo rate of seeds during stratification were observed, and the variations of
contents of nutrients and endogenous hormones and activities of key enzymes in respiratory pathway of
seeds were studied; the seeds after stratification were treated with fluridone, and their germination rate
and germination potential were measured. The results show that compared with no stratification
(stratification for O d), the embryos of N. incisum seeds develop from spherical into cotyledon type after
stratification, the embryo rate increases to 67.30%, and the germination rates increases to 50.67%;
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contents of protein, soluble sugar, and starch in seeds significantly decrease; contents of gibberellin
(GA;) and indoleacetic acid (IAA) fluctuate in the ranges of 59.15-81.06 and 14.06-22.08 ng + g’
respectively, abscisic acid (ABA) content significantly decreases at stratification for 150 and 180 d, and
GA,/ABA and (GA,+IAA)/ABA ratios significantly increase during stratification for 120—180 d. During
stratification for 0—60 d, pyruvate kinase (PK) activity of N. incisum seeds shows a tendency to first
increase and then decrease, succinic dehydrogenase ( SDH) activity evidently increases, glucose-6-
phosphate dehydrogenase ( G-6-PDH ) activity first decreases and then slightly increases, and
tricarboxylic acid cycle pathway (TCA) is dominant in this stage; during stratification for 60—150 d, PK
activity shows a fluctuation increase tendency, activities of SDH and G-6-PDH show a fluctuation
decrease tendency in general, and embden meyerhof pathway ( EMP) is dominant in this stage; at
stratification for 180 d, activities of PK, SDH, and G-6-PDH are all significantly higher than those at
stratification for 120 d. The correlation analysis result shows that ABA content shows a significant and an
extremely significant negative correlation with embryo rate and germination rate, and the coefficients of
correlation are —0.800 and —0.875 respectively. The comprehensive study result shows that N. incisum
seeds have the embryo post-maturation characteristics, and stratification treatment combined with
fluridone treatment can break the dormancy of N. incisum seeds and increase germination rate of seeds;
the decrease of nutrient content, fluctuation variations of activities of key enzymes in respiratory pathway,

decrease of ABA content, and increases of GA,/ABA and ( GA,+TAA)/ABA ratios have important

effects on the dormancy release of N. incisum seeds.

Key words; Notopterygium incisum Ting ex H. T. Chang; seed dormancy; stratification; embryo
morphology ; physiological and biochemical characteristics
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Em: F}& Embryo.

A REF(JZF0 d) No stratification ( stratification for 0 d) ; B: JZF1 30
d Stratification for 30 d; C: JZ#1 60 d Stratification for 60 d; D JZF{ 90
d Stratification for 90 d; E: JZF1 120 d Stratification for 120 d; F: 2
150 d Stratification for 150 d; G: JZFX 180 d Stratification for 180 d.

E1 ERIEPEEMFHERSHEL

Fig. 1 Change of embryo morphology of Notopterygium incisum Ting
ex H. T. Chang seeds during stratification
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B2 ERSEREEMFEERNTL
Fig. 2 Changes of embryo rate of Notopterygium incisum Ting ex H.
T. Chang seeds during stratification
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F1 EBEREBPEEMFERENIEROEL(XLSD)Y
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B AEEBE R, (GA,+TAA) /ABA HIY S R K,
GA./ABA HHIZE IR 22, TAA/ABA LAY 75 i 45 /N
Ut BH 2 AU BT 58 16 BT N AR RN T R IR
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Table 1 Changes of physiological and biochemical indexes of Notopterygium incisum Ting ex H. T. Chang seeds during stratification (X+SD)"

JZFR ] /d & AR TEHT
Stratification SR/ (mg - g") R/ (mg-g") TR/ (mg-g") PK/(U - ¢g™") SDH/(U - g™") G-6-PDH/(U - g™")
time Protein content Soluble sugar content Starch content
0 45.69+0.83a 50.44+0.89a 38.87+£0.94a 148.89+6.79¢ 5.47+1.82d 18.50+1.66a
30 42.95+2.65a 40.57+0.61d 16.88+0.15¢ 225.74+0.00b 6.47+2.96d 12.45+1.33b
60 33.11+2.41¢ 33.30+0.96f 12.93+0.27f 112.87+3.40¢ 21.81+1.45b 14.44+0.99b
90 32.87+1.11c¢ 45.05+1.52¢ 20.93+0.61c 79.25+3.40d 2.54+0.00e 11.68+0.56b
120 30.41+1.44c¢ 37.19+1.23e 15.41+0.31d 124.88+0.00¢ 14.62+1.58¢ 13.80+0.91b
150 36.96+0.65b 47.55+£0.97b 20.37+0.20d 136.89+3.40c 5.26+1.30d 10.06+0.37¢
180 22.39+0.63d 42.89+0.12¢ 25.70+0.53b 264.17+0.00a 39.70+2.15a 20.35+2.04a
Ez?ilgtf?i(/)g GAy/(ng - g™") IAA/(ng - g") ABA/(ng - g™!) GA,/ABA I IAA/ABA Lt (GA;+IAA)/ABA L
time 2 GA;/ABA ratio IAA/ABA ratio  (GA;+IAA)/ABA ratio
0 61.98+0.67a 14.06+2.44h 112.84+9.06a 0.55+0.04b 0.12+0.01a 0.68+0.03b
30 68.08+2.16a 19.91+0.80b 128.31+5.89a 0.53+0.04b 0.16+0.00a 0.69+0.04b
60 74.44+1.07a 22.08+0.69a 147.57+20.62a 0.51+0.07b 0.15+0.02a 0.66+0.09b
90 75.32+£6.99a 19.46+2.10b 139.67+7.65a 0.54+0.03b 0.14+0.02a 0.68+0.03b
120 81.06+10.61a 18.69+0.32h 115.97+8.30a 0.70+0.04a 0.16+£0.01a 0.86+0.03a
150 59.15+1.10b 14.31+1.41b 82.39+8.89b 0.72+0.09a 0.18+0.03a 0.90+0.12a
180 67.90+10.45a 15.91+£2.93b 91.11+3.24b 0.74+0.09a 0.18+0.04a 0.92+0.05a

DPK. N R PRk a0 Pyruvate kinase activity; SDH ; BEFAR IR ST P Succinic dehydrogenase activity; G-6-PDH ; A - R R I A BT
Glucose-6-phosphate dehydrogenase activity; GA;: #3552 7 & Gibberellin content; TAA ; 5| Z 8 ¥ & Indoleacetic acid content; ABA; Fiv& R &
i Abscisic acid content. [F]51 FPAS [ /NG RN AN R Z FUET ] AL BRAE 0.05 7K - 22 5% 12 % Different lowercases in the same column indicate the

significant difference among different stratification time treatments at 0.05 level.

KERBRETE S Z 0~90 d Bk ZERMA
SEREAR, B0 B E AL, JEFL 120~ 180 d MY & 2

®2 EREBRPEBEMFEFIEIRNETN (XLSD)Y
Table 2 Changes of germination indexes of Notopterygium incisum
Ting ex H. T. Chang seeds during stratification (X+SD)"

BT/ RIEH/ % B % RMEFHRBEBTIER 0~90 d, K ZFRM K ZFHTE
Stratification time Germination rate Germination potential E‘ﬁ:{ 180 d Htj—ﬂg%j‘{ﬁ ,éj\%ljy‘j 50.67% 7":[] 35.339% o
0 0.00+0.00¢ 0.00+0.00c T
30 0.00+0.00c 0.00+0.00c 2.4 %:]:EI *’TIET‘I H"]#E*'ﬁﬁ*ﬁ'
60 0.67+0.58¢ 0.000.00¢ X 6 15 Tl T B IR SR AN % 25 R 5 & A AR AL HE
Do Im e R R
150 46.67+5.69a 28.00+0.17a Ejﬂj‘é‘%@ﬁ ( ABA) /Eﬁ\%%ﬁ%ﬁ $H9‘é’ *H%%ﬁy\j
180 50.67+1.53a 35.33+0.04a -0.800, 5H AR AH AN L3, K2R 5 ABA &

D B R N R R 2B A B 0.05 7k T 25 5% i
# Different lowercases in the same column indicate the significant
difference among different stratification time treatments at 0.05 level.

R TR O DG R BN -0.875, 5 HR IR AR
FHRMEA T
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Table 3 Correlation coefficient of embryo rate and germination rate of Notopterygium incisum Ting ex H. T. Chang seeds with each physiological

and biochemical index

MHEZRE"  Correlation coefficient"

e - = SR A
b Erwi TEEmER AR
Index Protein Soluble Starch PK SDH G-6-PDH GA; TAA ABA
content sugar content content
A3 Embryo rate -0.695 0.068 -0.091 0.419 0.584 0.142 -0.196 -0.437 -0.800 *
K %3 Germination rate -0.562 0.234 0.053 0.451 0.511 0.157 -0.399 -0.572 —0.875

DPK. PR BARE S E Pyruvate kinase activity; SDH; Bﬁfﬂﬂ;ﬂﬁﬁ@@(ﬁ& Succinic dehydrogenase activity; G—6—PDH ; #§j %5 4 — 6 - iR It S0 15 1k
Glucose-6-phosphate dehydrogenase activity; GA: #8852 7 # Gibberellin content; T1AA; 15[ Z 2 % & Indoleacetic acid content; ABA : BiVEFR &

1 Abscisic acid content. * ; P<0.05; % . P<0.01.

3 MLk

31 EEMFRREMEREHNXE

PRIV (4 B R B 3 A b R B PT 43 3 R
O, BN TEAS R AR SRORIR DA K 2 Fifr )y =[] I A7
FERTS IR AERAIRIRT o 255 ORI Fh 178 5 24y
B E A (OIEIE AR A R E e A,
X AE 541 ( Bupleurum chinense DC.) '™ JH % ( Paris
polyphylla var. yunnanensis ( Franch.) Hand.-Mzt. )" |
ARk ( Kalopanax septemiobus ( Thunb.) Koidz. ) (21] Ay
WY ERRNRESE, AU, BT R T E iR
(20 C~25 C) FJZM90 d, FEMRIR(3 C~5C) F
ARZEEFL 90 d, WL & BLIE 1 Fh 1R IR & B BAT IS
PRtk , R B BT A S SRR I R RS
R T, JUHIE 2 BUS B (KR 2 FR) 9 IRR 8
EREE, SRR BB oT 45 R R BT R IR
BANL 6%, i 283 — B 5 24, AT k& N BA
AR ANt ) S8 B I, HLJZE AR AR I U T 42
PR PR TC S IR A T 9D Ao VR ) 5 A, AT o
RG22 3 A A B . P I HE BT JE AR B AT
FIREIETE PP T IR S RAR , FARIEX A TR SR A9 £
PREXHEHE,
32 EEMFEAEEFRURSENXR

Ty &g B s EHARRE B, N T SR IR A=
KA TR RBE & , b rh 25800 Ve Ry 2 R
TR 5 58 731 JoT A A DG il A T 2 5 A Ji
JI 2 T WAL 8 AT P P S5/ N5 I 3K B8N T )
JEAT R IR A K R B SR SRR R Y O
( Polygonatum sibiricum Delar. ex Redoute) >’ FI &
B ( Thesium chinense Turcz.) ) Fp P12 FE B, H
TERD & BT A, AT VAP ERE AR A B T, R

Gy T TEAC RNy 5, R oAk & T B At
e, fEE Tk, ULEIRN T NIE R B i R R 5 7
FE, TR0 b7 IR G sh i s s T, AT 45
RN AR E UL R b S8 TE R T 00 B B T R
FIVER & i SR R AL, o E A& Rz
FLO~120 d BHTREAR, 722 150 d B 2 7, 78
JERL180 d B 3R REA, vT RESE R R FE R A B it
PR R A TR A R SR S HA Ny T A, T e
NAHAbA HL A BOHT A 85 15T, DB 1 P AR
WG SR T TR A R S B 2 AL 0~ 60
d RHTREAR , Ry P R A 4 AR KL BE =, 72 A 90 ~
180 d W sh Tt , FTRESE A 5 IR T I i K i A7 RE
33 EEMTFEAERERERXREBEENXR
BB IS4 (EMP) | =R BR T FR & 42 (TCA)
AR SR AR (PPP ) S 0 1A PN 8 010 I W £ Q8 3k
7, BRI AN % 55 7 W AR 1 38 42 25 DI AR G, 1A
PRI (PK) B 30 R i S0 Bl ( SDH ) 14 28 % — 6 - %
fiz il ZUfR (G-6-PDH) 43 5I4E R EMP 4% TCA &
A PPP iR A% 1) AR B T, — g P 1 S B 5 A
o7 TP R e A A 3% b 7K P 308 e %o X el 3% A 0 0 5
ATLAE— 5 T i b TR IR B g AR50 A Epk
( Paris polyphylla var. chinensis (Franch.) Hara) "
TAEZ T G-6-PDH 1% B 2 THi , Hp g 4L
HHAFE ML TCA 484 £ M UL PPP 46 il
T PP Tl AR R A, SR TR T A BRIRHI . A
TR BN AEEFL0~60 d, PK iGER TR
fRAYHAHY TCA & 42 SDH % 1k 52 B i Th v e 3
G-6-PDH & PESe RS A T, U Z A 0~ 60 d
WL TCA e F ., B 60~150 d,PK il HE R
T E RS SDH Hl G-6-PDH T P4 Sk 2 3 5 [
Ry #a%, B2 60 ~ 150 d WI1A] L EMP & 48 h
F. 7EJ2F1 180 d i, PK .SDH F1 G-6-PDH i 1
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B TER20 d, HZF 150~ 180 d [IEIE & %
KU SRR B 255 T2 120 d, SaBE 150 ~
180 d AYFETE P P B AC I 2 i 2 n sk, A T Fh ¥
PRHIE F A 5%
34 EEMFEASHEHZSENKXR

FEYI R b8 A 2 T Z AR E T, i
TR (ABA ) AT LU g B 1 R BI04 b 15 . i
I8 E (GA,) 1l LU B Fl 7 R B, 4 3F B 05
S0 4 M3 4K ( Lonicera japonica Thunb.) ™ Fl#k
JL-E ( Sinopodophyllum hexandrum ( Royle) Ying)"*
o308 2 A T2 B 0] AR IR GAL, R TAA 3 &
FhiE, ABA B BEAIG, B AR 1 400 - A P9 TR
R PR R TRER . AT L BRI .
P19 GA,Fl ABA F i 7E)ZF10~120 d o 2=
S TEJE R 150 d B 2 A, 7621 180 d I SUA il
FhiE, MG 22 (TAA) 7 1 7E )= Bt f h AR fER
Ko M FPF-PRHIR AT & 1) PR AN A5 4 40 N D 33
R4 & 1A ¢, B v R SR T IR R DA
K JUHIE SR R0 & R R B R R A
FeBl i E KO B9 GA,/ABA Lt TAA/ABA [ Al
(GA,+IAA) /ABA A7 Bh FHT WAl FARAR Y A
WFFE 45 R R W, 80 M 7 19 GA,/ABA HLFI(GA, +
IAA)/ABA H7EZRUT B SR 2 T & H, H)Z
120~180 d #J GA,/ABA L HI( GA,+IAA)/ABA Lt
ZETIE 0~90 d, 1 TAA/ABA HWAEZ B e
AR, M OCHE S AT A R AR W] Rl T IR 5 ABA
TR EAHX, KHFRYS ABA FREREER
FASG . TR 2 AR BT 5 o P R 0 o W i 1) 3
R Thm, R0 & 1R A R, 4 = A
TR HALHEF 07 & S Fh o7 & R
Fb A 558 35 T g 6T 98 16 b ORI e B A E R
35 ERNBEEXEEMFEFERANXER

T 1) & ZE1% 0 R 38 3 & 2SR 2R3 AR b
PEFTVEAT | 2 253 25 32 A0 D o I k119 224
Fio SEBERR R W5 TR (ABA) E W& BUM IR, B
PESEFP T R B AR 45 SRR R BAL
BRI HEFR -0 & B2 FR AL 35S i FH 3800 T Ak
MR ZEHGRE] 35.33% , B 7 & 2RIk E] 50.67%.,
Ut BF 2 AU FR 28 £ S i A B T 0 8 15 A AR B
WA ROTI

g5 LT JETE Al B WG BVREIE R B A B
AR S8 6 Fh T 2SR AR, 2554 S e i A 24 T 422 s b

TR A E IR T AR, IR G A G B
PERIIEENAEfL, ABA &5 B RO RE AR DL S N IR R &
[ P9 HG ELAZ A X0 JE 16 M- IR IR B A T 22520 1%
BERN N IS T 5| P AL AL AR BERL 22 AR 8

SE k.

(1] HExRZMmE L& e A RIEHEZH. 2020 45 (—#F)
[M]. dbmt. HE B 2GR AL, 2020 190-191.

(2] RNGE, sk&Ak, Bt S SETRRFE iR T]. HigRlk,

2020, 29(3) : 20-23.
[3] JHifixi, BE M, FREE, 5 LA FE ARG R
[J]. H2likt, 2019, 42(3) : 698-703.
(4] SR, BR/ANET, 7%, 55 B4 ISR T ORIRALEL X B BRIk
HE ARBFFE[J]. HHL2E4R, 2007, 15(6) : 509-514.

[51 HSCGH. 90 DRIESIM]. 3 IR U5t P E ARl A,
2011 92.

(6] %k 8%, 2035, XES, 5 BRZHFEEMNKEEMHIRE
AR T]. HEfeSE ), 2017, 33(34) : 103-110.

(7] 2 BH, F8Z2, HoHE, 55, RIERE 2 B BTG kT
FORBR AL A2 v AR R JS B B2 [ J]. db 5 el 2, 2017 (20) .
140~ 144.

(8] ikasdr, W1 . TR T AR R R AR PO ) T R
PEASE[ T]. MOk BHEFF &, 2015, 29(6) ; 24-27.

(9] TRk, & £, TIRMh, 5 BEEMTTRZBE AR IE
AR AR T]. R, 2022, 30(8) : 2075-2081.

[10] #7 B, e, X, & =L 7R PG R IR & &
6FPNIE M ZE MBI AT [T]. HA M, 2018, 41(3):
519-523.

[11] % #F, B/NE, ¥R, 5. BIEAIRE 2GR ik
HEhAAEE[J]. HE2h, 2006, 37(2) : 273-276.

[12] & . JE0EFh 0% 15 PR IR 506 36 10 B T 0%+ s 1 1 BT 5%
[D]. dbmt. PEBMFERK2:, 2005. 22.

[13]  BRECRI, AVEN, 30K, &5 A= 2T IR 4R G5 Fh & i
KRERE R (1], MRS M B % M, 2021, 30
(6): 67-69.

[14] ZEPHE, ZEBdE, X A, 45 ARE R AT b s — b 3%
B AEAE A /IR AL RS AR s [ D], AR IR S R
B2, 2022, 31(4) ; 57-64.

[15] BRECRI, ®cHe, & ¥, 45 0BRGP IR IR K ik R O
BRFSE[T]. BEHAER, 2021, 29(2) ; 402-406.

(16] B& fh, B 25, S, % EEEF T IRIRI 0B 5T
[J]. FEFgAL 24, 2015, 28(2) ; 783-786.

(17] A, SN TRRR R R & ) & A A BE9E (D], M st
Tl K2, 2008 60.

(18] i, JHSEiA, 28 4, &5 B —BUEFh i & A [ B B
AP AR AR ST [ 1], T2, 2017, 48(22) : 4755-4763.

[19] BASKIN J M, BASKIN C C. A classification system for seed
dormancy[ J ]. Seed Science Research, 2004, 14; 1-16.

[20] AR, BRELAN, T 4, SF. 3 FRUEEAR SRR R B AR



68

EIE7/B R SRS R N e

932 %

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

WFFE[J]. PEBACHZE, 2008, 10(10) : 11-12, 17.

AR B PRI J5E R B it R ORI A 5T [ 7). L Pl
BH, 2003(4) ; 22-24.

ZEE, R, kT, & R R 25 R L AR
BRRCRM W[ 1], ARk K% W, 2022, 53(4):
17-29.

o, WER, N, S AMFIR A B R E SR R
HEhZS2E4E[ ], FiF, 2018, 37(10) ; 16-20.

MR, 25 SR, RERER, S AT RO FF 2 BT R
B FRY B AR AR TE [ T]. R ROl I 2 e ( A SRR
2ERR) , 2021, 45(1) ; 70-78.

BERBH, Mtk A IRLZ B4k T AT 350KS Fh 1 A T AR L Y 52 i
[1]. WEEERZ, 2021, 32(3) : 724-726.

TR, FRBL, KRFEE, 2. E A2 B0 R I
SHABARIIGET]. EH, 2021, 44(4) . 802-805.
NG, T 7%, THEL, % W R D REREBR AT A BARIR S
FEYRRAEALL )], S TR E R, 2021, 19(15) ; 5143-5149.
1o 2 . SR DR IR A A e R o A 3 A R AR b B A3 L
WHFE[D]. M. MR KA, 2020. 19.

HMG 2, DR, I AR A A T R (1] Rk
RS 2009, 37(20) : 9352-9354.

JrARSR, RS, AU, S5, BUHERD LR R A I A
KRR FIZHUR E g [ )], H B2 BE 441, 2008,
27(5) : 70-73.

ERF, ® O, B £, & RRZEE R PR IR S

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

PRI A A [T]. P E PR, 2015, 40 (4):
629-633.

T R, Kk A, L RIYECER AR T IRIR S 8L
HIRTERLEI D], AR B4R, 2016, 52(5) : 599-606.
SRMERT, Digle, B, AF RS ERRD T UK AR b A i
MR GENALT]. MBS FBA, 2018, 27(4)
104-106.

Tz, BER, XIWTF, % SERAET T ORARYLE] A P g
BRARBR IR )], ikt , 2020, 43(7) : 1566-1569.
AVEN, AL B BRECHD, A5 AEL-EFT TR 2 AR R b ik
WA BB TR L) ] . PEALHIZEAR , 2021, 41(12)
2096-2103.

CHEN M, MACGREGOR D R, DAVE A, et al. Maternal
temperature history activates Flowering Locus T in fruits to control
progeny dormancy according to time of year[ J]. Proceedings of the
National Academy of Sciences of the United States of America,
2014, 111(52) . 18787-18792.

iy G, % @, wh W, S REEIT S s AR P
ISR [J]. B SRR, 2016(3) : 5-12.

BR AR, BIRRE, BRRARE, AE. AR SRS P S AR 04 P
R S AEHTTI 1], P2t , 2020, 43(3) : 523-527.
OB, E A, B M, S FIEE R R AR IR AR
AR TIRBRARBR A2 [ 1], P E P 2iZeas, 2016, 41
(14) . 2625-2632.

(RERE: A74)

A A A Y X X I X X

(EMARBESINEZIR)2022 FHEEERZH

Y B
BERIT
L
B Y
B
B SO
7K MG
ARESC
%
FhEm
it E

% &
e
ST
Ll
eI
Mo
TR
IV
Eeo
it
At
® h
Al

i
X
Hedtid
R
X A

=
. ;; \5’6‘ =2

g
)
s
it
* K
et

Wrhnite
XA
2194
FOHT
W
X B
BALK
AR
TR
R
AT 3C
[ISI €
JEOPE

o)
5k
o
I
M
it
"
i
E
iR
ETE
Wi i

RN

TS 2800 1 A e SR AN SRR AR R 19 S |

/|
TR
R
BULEAR
i
X e
2O
7
L
BB
Sichi

MR35
#HR
BKSCUH
LR
RS i
X
%W
R
IR 7
W
i
|9 9'8

CHIBEIR S PR 27410 2022 4R R L 84 BT (R IR DU DEE HEF)

AT 5
HHE
HBIRIK
T T
ZFE W
pUE
ik
b S
FiRd
e S
TRALL
X

AR T i
5
LI

&

x E
X A
1l
FRAM
RIRA
Beme
LN
BRI

Wz
Bzl
T
BB
R0
W/
Z R
TREE
i
/IS 1
koK
o

W 2 it
B =
B ETT
o A
FUARE
fili KA
L i
FEI R
(230007
A
[ S
HELT

=
BE
RANIT
5K [l By
Pk



