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Abstract: Using the flower buds of Huizao and Junzao as materials, we determined the changes of soluble
sugar, reducing sugar, starch, soluble protein contents, SOD, POD, PPO, CAT activities and endoge-
nous GA,, TAA., ABA, ZT contents in flower buds at different differentiation stages, and discussed their
relations with flower bud differentiation, so as to provide theoretical reference for the regulation of flower
bud differentiation of Zizyphus jujuba. The results showed that: (1) the changes of soluble sugar, reduc-
ing sugar and starch contents of Huizao and Junzao during flower bud differentiation were basically simi-
lar. The contents of soluble sugar, reducing sugar and starch first decreased and then increased from flow-
er primordium differentiation stage to pistil differentiation stage, and reached the peak at pistil differentia-
tion stage; On the contrary, the contents of protein and carbohydrate first increased and then decreased
from flower primordium differentiation stage to pistil differentiation stage. (2) With the beginning of
flower bud differentiation, the activities of POD, PPO and CAT decreased gradually, and the lowest point
appeared in pistil differentiation stage; the activity of SOD increased significantly from primordium differ-
entiation stage to early differentiation stage, and then the activity of SOD decreased in Huizao, while in-
creased in Junzao significantly. (3) The changes of IAA, GA;, and ZT contents during flower bud differ-
entiation are basically similar. TAA, GA;, and ZT show a downward trend before the sepal differentiation
stage, and then the contents of GA,, ZT and content of IAA in Huizao increased gradually, while the con-
tent of IAA in Junzao first increased significantly, then decreased and then increased from sepal differentia-
tion stage to petals differentiation stage; the content of ABA increased significantly from primordium dif-
ferentiation to sepal differentiation, but decreased significantly in Junzao. With the advance of differentia-
tion, ABA content of Huizao decreased gradually after sepal differentiation, while increased gradually in
Junzao and reached the peak at pistil differentiation. (4) With the beginning of flower bud differentiation,
the ratios of ABA/IAA, ZT/IAA and GA,/IAA increased rapidly, but the ratios of GA,/ABA and
ZT/ABA decreased; The ratios of ZT/IAA and GA,;/IAA were significantly increased and then decreased
from primordial differentiation stage to sepal differentiation stage. After differentiation, the ratios of
ZT/TAA and GA,/TAA were lower than those at primordial differentiation stage. The results suggested
that after the flower buds of jujube start to differentiate, they consume a lot of nutrients, the soluble sug-
ar, starch and reducing sugar contents of the flower buds are reduced, and the starch content is always
higher than the soluble sugar and reducing sugar during the whole differentiation process. The decrease of
POD, CAT, PPO activities during the flower bud differentiation process of the two varieties, and the in-
crease of SOD activity during the flower bud differentiation process of Junzao, are conducive to the transi-
tion from vegetative growth to reproductive growth; In the process of jujube flower bud differentiation,
low levels of GA; and IAA, medium level of ABA, higher level of ZT and high ratios of ZT/IAA,
ABA/IAA and GA,/IAA are beneficial to the differentiation and formation of jujube flower buds.

Key words: Ziziphus jujuba Mill. ; flower bud differentiation; nutrients; antioxidant enzymes; endoge-
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Fig. 1

Changes of nutrient contents during flower bud differentiation of Huizao and Junzao
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Fig. 2 Changes of antioxidant enzyme activities during flower bud differentiation of Huizao and Junzao
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Fig. 3 Changes of endogenous hormone contents during flower bud differentiation of Huizao and Junzao
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Fig. 4 Changes of endogenous hormone ratios during flower bud differentiation of Huizao and Junzao

Iy A AL A SR AL 2 ABA s 7E 4B )R 3L o 1k
LUESEC Y L W BN G F RS T =3 e e i
AL 307 28 eS8 A 0T R R /N S TR 2 A 5 I 2
LTt i AR R & TAA F1 ABA & & A F
TAEZF A AR X AL R F AL A R 5, A3
WML R B I IO R St TR 4
& TAA Rl ABA. MIEEE RN, 5 TAA & R
B ABA Fri AR TR, HIL, KR
IAA F1 ABA & a] ffi HAE 27 70 AR I T IR A AR 4K,
2.4 FRFHUETEFRNFEREILENTHEE
AL ZE o Al ad A8 v 5 P RIS LU Y AR b ks B
FHZEBER (L 4, o, 7646 I R o0 Ak 0 2 2 7 43
AR A BR AL 2519 GA, /ABA FINIR A 4L 28 1)
GA, /TAA fH5 8 35 ARG FRZ 2 b Tk i A &
TEZER) ZT/GA, VIR EALZE W) ZT/TIAA . ZT/ABA, LA
FORFACZEW) GA,/TAA {H P 2GR B b3 kK. Al
I, 3R AL 2 A fb it #E of ABA/TAA {8 78 46 5 3L 43
TR0 2 0 388 o0 Ak 100 2 % 28 b T R B i R R AR 2
ABA/TAA {761 RS 10 I 2 25 1 40k 30 5 i 3
T TEE R A S AR FERR AL, (A K ABA/TAA
M ZT/TAA HIR SR I 2 R 43400 v 46 i 3k 4%
1eI01, PRI, A4 28 o A B P R I ABA/TAA

ZT/TAA 1 GA,/IAA LR HEFWET . A
FIFIEZEIE R,

31w

K AL & By AL AR S HOR R AR R R
A BRAR T 5 R A4 (U 2 R 4 R A i 1) T AR
i R BA R T AL e . ok e E =
BLFEEHT RIS €A W AF 0 4 46 B L AE A6 28 7 Ak
B 7K AR A PT  EE ARE AR ZE R L A e Y BT
F W] B ZFRURA B9 25 N AT IR P S A SR
i MR AR T IEH AL . W # 5 BF AT
VELLAEAEZF 0 A8 T ) O B 2 5 e o 4 B0 AT
WA R B AT e R AR 2 . AR BIETE L B
IR el B R FE T RS R Y, S B
ZF AT R O OB RN A T R 2R R
JR ARG AL 2 14 o3 A O IF LR B8 FR Yy it B
AL PR & R TR AT R R AR R EE R Y
T A5 FT 9 PR 5 B P UCT B HLREAS AR ZF 2t
TR JE by 15 B 46 28 o T AT M R RO . D
W ACAE 25 73 A IS 7 2R 18 DR ] 3 R A e o 558 O
Yy e ¥ 20 25 v AT e 2 AR ZF IR A i oAk . TR
AR R R O AR 2F A 2R A Y T B AR B R AR L



148 ode Moy % iR 41 4

HPPIR R R R T EY . ERAET R
IR FESE SRR 25 o Akl A b B PR R T A R
IR, R UL A B R AR BN AR R B T,
A5 K B A AE 25 AE HE A 53 A B R A AR
i B TR B KA G P B ARG, i AR AR 2
AT R E S RS S K R A AR
TG A A 8 I A AT IR PR 1

Fi % ALl SOD, POD, PPO,CAT 7& 48 ¥y &
HAT Y, SOD 1T 3 B 40 M 9 7= A2 19 O A Al
H, 0,1 CAT.POD X A i k& H, O, , T {4 2 ity
DA H I ™ A 5 T B AL T 8 AP RS X AR
WiAT IEH AR ARE S b S AE R AR E
HABEEZ Y, R E8R. 2 EERN SOD iF
FI WAL ZE AL AR AT E T S R AL AR 2R Ak
B POD ¥ J1 (0 T A BT A6 28 0465 5 1 < J 4l
6 5 ML AL ZF o Ao B b B T Y PPOLPOD
M PAL AR FHAZEME . AR K A 25 5
fEL FE p SOD T 1 T 55 J5 F B A , BB % 4 15 48 2F 1K
PRRR AL E R R O ST R T AR 2E 4 Ak i S PR
[ IR R = i = i A i N N € e T B i e ]
POD.PPO.CAT I F K . i POD 1l PPO &5
I W2 A7 X P i o 8 A 178 8 I 2 2 e A 400 1) PR
AR DA S AR A i A B A K R R AR S b,
TERAFAE ZE 4L W N . SOD, POD,PPO ., CAT i
PR AR fb b L 7R — B, H 45 3k ) 0 1 B [a]
SEASTR] U6 W AS [) 1 il 46 25 o0 AR AT (o 8 28 45 4
FHE B IAANTR] . A b, A6 48 2 40 fh o & AN ) 43
b B BE 1) Bl AH DG M R AT R IR AT .

A 9 U5 3R R SRR A 2F A A Y DG B = TR T
Z— X AR ZE S AR IR 647 2 2 AR
KRS HWALE T A AR GA, {2 1E
RO 22 M 20 AR5 AR 5E b R R
TEZE T GA, B ik 246 2 010 R b 30 S0 T [, 1k 31
AL R e/ ME L AE R LI LS B 4 BT
11T HL 476 A6 2F 53 A 45 B A i U AR ZKSF 19 GA,
AR F IR MR AR AL ZE oAk . PRI R A6 25
fRZ 3 COHERS LD GA, & e . A T BE A6 2
SIALEE RN A TR TR GA, ML, TAA B
FEP) R AE T R 2 — (HETF TAA 51 Y KL
M6 R — A FE S, 3k 7 % R85 K F TAA
B 1 1 SC T SR AE 2F 434k s Stone 5V R L BRI
TAA 7K RE % 0 /0 Bl 1T AR S8 MIE M L3R, o
T AEAGE % 3 50 SCPH A K B, I R 4K 2F A B4 1k
B TAA B il R R 26 2F 28 4010 T 46 A B 2

BARAK . AW 98 K B, 6 Fh A6 2 AL JF BRI
TAA B BECEl R B 300 AR 28 0 b 15 3 75 24
IR TAA VB ; 3R AL 2F TAA & & 75 % v 404k 0
A AR S b PR AR B2 B A A A R
ICF R, UL AR 1 TAA A R T 32 AL 2
O3 TR AGZE TAA & 572 o0 Ae 01 s s 1
Tt AT BE 55 20 i K0 0G in R 4 A RS R G IR,
IRAAEZE 305 TAA % B OC & W 5 R ABESE
ABA J& — Fh 2 9 B A6 B9 9 TR % K L Garcia %5 7
Tk AE ZF o A B 95 R B, AR 2 ABA Sk
POE I B W7 1 T A8 A B A b 5 it A B 2 401k
W5 BT B R AR W BT, AR iR
HEAAEZE AL IR ] ABA & B T R T I I R A
) ABA &t 20 E T, 754 o AR DL S KRR
BRAEAZE ABA SR E R T RSN, H—H
PRFFAE S 8 KT VAW AE 2F 43 Ak i 2 v ABA (9 R
FAM T KAMBARLF MK T, ZT &—H
TR N R IRAETE A ML 53 3R . A R - 4
TR o DA PR IR A% R A0 AR BT A I (R A R
MEATREEY RN MR, F5X LW, ZT g2
HENEJE B A8 2 A0, B B AR AR 3 A H A A D) AR
TR AL T e K s mOKSE R ZT A M T8
PEIRAEZEMEET L ARBRSE b, IR R A 2 4 1k
B ZT & 5A T N R BEE AL 2F 0 AL HEdE 2T 1
SHEDERM.HIAN ZT MR EFERE N
KA R T AL 731,

W) B A 2F 53 A A AL 32 B — B 3R 52 ), (] B
2 N IR R A B AR PR A B — Rl S ST C R
PP AR WAL 28 4040 DY SEIRE AR ) R Al
PRAL 2843 AL B B 3 75 B85 8 7K OF ABA/TAA; 5K
T IAA/GA, fie BERTF A 5 46 28 401k 00 300 22 it 35
JEIE AL ZT/GA, A R T 3CdE F 1 18 243
ST s UIAE KA < 1 0 6 ZE S AR TF B S L T2E A
i R ZT/IAA £ R T 4625065 . AR5
GEIRRU] R A ik ik B v ABA/TAAZT/TAA,
GA, /TAA HLAE P [ Fh, B UE I TAA 5 ABA|
GA, M1 ZT vl e A5 bi/E A BA R T A6 2R B
B K AR JE Ay A0 2 2 5 A ZT/TAA,
GA,/TAA W& TG BEAL, L4 G ZT/TAA.
GA, /TAA 1 L AEAR T A8 5 B 20 Ak 1, X SR W1 KA AE
R WAL 3 TR T K E B ZT/TIAAL GA, /TAA;
ABA 5 ZT .GA, ZEfb a3 S A A 5, AL 2F 50 1k
] GA,/ABA .ZT/ABA 9 L (B 52 DU R AR 3
FR UL, RF R ZE ikt B b GA,/ABAZT/ABA



14 Bf A R LA« PR B L A5 AR ZE A i

T E Y RN IR R S

0 A Tl 7 2 A A T 5 149

KRA i — L W5E
g5 Lk R 2R A — B R e AR
R AR B2 A 2 T 0 4y A6 5 A6 ZE 1) POD, CAT.
PPO It — F 2 T R fa 3 vT 7 M WE 38 SO0 L 0 B
HTRUK GA,  IAAZT.GA,/ABA KF B E T
B B N 5 oy AR I 28 LT s A TR ZE T 16 b s
PSS A AL ZT/GA, MK R SOD,

SE 3k

(1] i, Faa#, hEREME. ZEIM]L duat. P EMKE S
At . 1993,

[2] BRWa4. b E AR IM] dbar. o B A B R
#1. 1991,

[3] BIAG#BRICA « BUKRAESR, BT 5, Sy, % Wy

I RIAAE KB W L S AT )], Bl R4, 2020,
57(5): 798-805.
ABUDOUKAYUMU « A, FANDY, YUEW W, et al. Ob-
servation and analysis of flower bud differentiation and single
flower development of Xinjiang jujubelJ]. Xinjiang Agricul-
tural Sciences, 2020, 57(5): 798-805.

[4] MENG X W, L1 Y, YUAN Y. et al. The regulatory path-
ways of distinct flowering characteristics in Chinese jujube[ ] .
Horticulture Research, 2020, 7. 13-19.

[5] sk 77, wiBEEE, B HF, . SOERAE A B K TR I

FEABLT]. M aAROl K 4R CARBR# O . 2019, 43
(4): 33-42.
ZHANG N, HUANG Y Y, AO Y, et al. Flower bud differ-
entiation and dynamic changes of endogenous hormone in Xan-
thoceras sorbifolium BungelJ]. Journal of Nanjing Forestry
University (Natural Sciences Edition), 2019, 43(4) . 33-42.

[6] =Z=&EMH, NFEH, Eol, 5 BRAES B hIMKIE S K
H IR R AELT ] ﬁ%ifﬁ%aﬁl, 2019, 17(18): 6 135-6 141.
LIZJ, FU B C, WANG Y S. et al. External morphology
characteristics and nutrient changes involved in Hemerocallis
fulva flower bud differentiation[ J]. Molecular Plant Breed-
ing, 2019, 17(18): 6 135-6 141.

[7] HUANG T X, HE Y, YU S]J. Flower bud differentiation and
its relationship with qualitative change in the leaves of Rhodo-
dendron pulchrum[J]. Chinese Journal of Tropical Crops
2016, 37(4) . 709-714.

(8] XUfRAk, ok B, MG AL 2 70 1k 1 45 R AR 45 R B Bioc R

MRS W &AM LT] WM RS CHRBE D,
2010, 32(2): 26-32.
LIU J S, ZHANG S L. Variation in mineral element and car-
bohydrate contents in bearing and non-bearing mandarin trees
during flower-bud differentiation[ J]. Jowrnal of Southwest
University (Natural Science Edition), 2010, 32(2) . 26-32.

[9] DINH D L. Starch accumulation in the flower organs in apple
from the beginning of flower bud differentiation until anthesis
in apple[J]. Erwerbs-Obstbau, 2004, 46(3); 81-86.

[10] ZHAO QF. CHEN Y P. GU W L. et al. Change of protein

ABA.ABA/IAA.ZT/ABA &3 b7, 2534k
JEFFURZ A T TR A ABALABA/TAA GA, /TAA
E e e e 2 LIS SIS R e i 2 v
T T PN 2 B — by R e 5 — P s R — 2 i
IR IO LI T R D R OB R 2 TR B A L A LR
HESCAH B RS 5T, B AT B 2 25 748 4k RSP 17 6 A5 4 14 46
FofbREELHEENIEM.

and carbohydrate in Vanilla planifolia Andrews during flow-
er bud differentiation period[J]. Chinese Journal of Tropi-
cal Crops, 2015, 36(6): 1 053-1 058.

L1103 i < Fgd 6 5 LA BN AL 28 21 01 A BRAL T F 52 [ D .
VU AEZ . iAol K% . 2016.

[12] & #F, S84&. ATHEZF LI 32 9 BT
1] LR, 2011,(7): 73-75.
LIJ, GUO S X. Changes of nutrient and enzyme activity

5 1 T A 2

during flower bud differentiation in Paeonia lactiflora Pall
[J]. Northern Horticulture , 2011,(7); 73-75.

[13]  JASS M, WIWeTy. XU AR ORI 30 2 76 39 2F (R s 78 )3 9 TR i
RBLI]. ZFEMBIIT. 2020, 38(3): 76-84.

ZHOU F P, PAN X F. Research on the changes of endoge-
nous hormones during dormancy to flowering of Shuangji
chestnut[J]. Non Wood Forest Research, 2020, 38(3); 76-84.

[14]  AMks, kbR, #1 BE, . BAE5 k& o R M
MR FZR, 2015, 42(4) ¢ 655-664.

NIU H L., ZHANG H W, BIAN Y., et al. Flower formation
and endogenous hormones dynamic in Chinese jujube[J]. Ac-
ta Horticulturae Sinica » 2015, 42(4) . 655-664.

[15] #& @, PRFBIE, B W0, 5. ZOUA L H - I

MR BRI B RLT]. TR X AR BFFE, 2020,
38(3): 97-104.
ZHAO T, CHEN C L., CHENG L, er al. Dynamic study on
endogenous hormones and C/N ratio during flower-bud dif-
ferentiation of Liguang apricot[J]. Agricultural Research in
the Arid Areas, 2020, 38(3): 97-104.

[16] BETE, XIEZE, ZEW], % R 5 24 IR R
A RE TR SR R AR 2003, 20(1) ¢ 40-43.
FAN W G, LIU G Q, AN H M, et al. Study on the changes
of endogenous hormones, carbohydrate and nitrogen nutrition
at the flower bud differentiation stage of Rosa roxburghii
[J]. Jowrnal of Fruit Science, 2003, 20(1); 40-43.

[17] MOHANTY J N, NAYAK S, JHA S, et al. Transcriptome
profiling of the floral buds and discovery of genes related to
sex-differentiation in the dioecious cucurbit Coccinia grandis
(L.) Voigt[J]. Gene, 2017, 626 395-406.

[18] #EF, Fhifgid, BARKIF, %, @ MiAE 2 b 5% P A
KAEFTWEL] RW2E. 2009, 26(4): 487-491.

MENG Y P, SUN H F, CAO Q F, et al. Differentiation of
flower bud and deciduous fruit-bearing shoot and its develop-
ment in Hupingzao jujube cultivar[J]. Journal of Fruit Sci-

ence, 2009, 26(4): 487-491.



150 Wodt oMoy o iR 41 %
[19] PBIAR#ERFRILA « B4R, 8T 5, M B, % REEX changes in metabolites during floral bud differentiation of chili
ALY B A W R 09 B [T, 9 g Rk B, 2020, 57 pepper[ J]. Journal of Northwest A&F University (Natural
(2): 283-291. Science Edition), 2014, 42(4). 171-178,186.
ABUDOUKAYOUMU A, FANDY, HAO Q, et al. Study [30] MEkE. HAEIE T B S NI R S B M FE (D], B bg
on pollen germination characteristics of jujube and its re- B . VAR MR K24, 2015,
sponse to gibberellin[ J]. Xinjiang Agricultural Sciences . [31] THFE, B¥EZ, e, & NABEFF KT IR LA
2020, 57(2): 283-291. BLI B BT ], A4 A 3254 . 2019, 55(8): 1 178-1 190.

[20] B RN, 2= k. AR M, dbat. w520 R WANG T L, LUM W, XU J G, et al. Study on the annual
#t. 2016. development process and physiological mechanism of scale

[21] Z=5RE, 8 & WYHERHAEREARIM]. it 1L buds of peony[J]. Plant Physiology Journal , 2019, 55(8):
FLAHAR gk, 1996. 1178-1 190.

[22] CHEN HR, JUNHU H E, SHUQIANG H E, e al. Chan- [32] #k ¥, % P, BORHL, 4. 3 A &AL R o
ges in nutritive materials in off-season mango in flower bud W R SRR, mor Rl 24, 2012, 43(6).
differentiation stage[ J]. Agricultural Biotechnology, 2016, 806-809.

5(6): 13-15. LIN L, HUANG Y, XIE T L, et al. Changes of endogenous

(23] SR IEs.  JL A0 o8 42 55 it % 30 P b DX 0 AR B A 336 % 52 o 1L 3 119 hormone content during flower bud differentiation in three
BEFELD]. PUIHEZ . PRk K, 2012. grape varieties[ J]. Journal of Southern Agricultural Sci-

[24] B BE. ASEAS. skbefs. 2 KEREAEZF LA SN IRMER ences» 2012, 43(6): 806-809.

MBREE IR, FZ2EM, 2015, 42(6): 10571 065. [33] STONES L, WILLIAMS L A, FARMER L M, et al. KEEP
YANG S, HAO G W, ZHANG X W, et al. Effects of en- ON GOING, a RING E3 ligase essential for Arabidopsis
dogenous hormone, carbon and nitrogen nutrition on develop- growth and development, is involved in abscisic acid signaling
ment of wizened bud in ‘ Yulu xiangli’ pear[J]. Acta Horti- [J]. The Plant Cell, 2006, 18(12): 3 415-3 428.

culturae Sinica , 2015, 42(6): 1 057-1 065. [34] SR3CHh, Aadtde, XUmm e, & ihHd 48 28 2 A 30 9 R R

[25] 1 . Peded, 3 H, & PO LEIBERE & I ARLT]. KVARBETT, 2009, 27(2): 31-34.

A AR R ()], HF2h A, 2018, 41(12) . 2 748-2 752. GUO WD, LIJ N, LIUL N, et al. Content changes of en-
HU J, RAO HJ, PEIJ, et al. Morphological development dogenous hormones during flower bud differentiation stage of
and physiological and biochemical changes of flower bud dif- Vernicia fordii ( Hemsl.) [J]. Nonwood Forest Research
ferentiation in Crocus sativus L[J]. Journal of Chinese Me- 2009, 27(2) . 31-34.

dicinal Materials, 2018, 41(12): 2 748-2 752. [35] GARCIA-PALLAS I, VAL J, BLANCO A. The inhibition

[26] ZESE, INRH, sk, & FERBELF MM IERE of flower bud differentiation in ¢ Crimson Gold’ nectarine
TR, R AP, 2000,(1): 27-29. with GA; as an alternative to hand thinning [ J ]. Scientia
LIBZ, SUN Q L, ZHANG J H, et al. Changes in endoge- Horticulturae , 2001, 90(3/4); 265-278.
nous hormone content during flower bud differentiation of [36] sk#Asc. ®HmWBANE GA, F“K/NFEERESHELT
Pingguo pear [J]. Plant Physiology Communications . A 385 FALHICD]. BeVEkgbe . PUdbR AR H K2, 2016.
2000, (1) ; 27-29. [37] WM. MIAE. B Yl BHEREFMEESNEMR S

[27] KZWE. HFEE. [ 1, & 2 P sE e Sk ks M5 & 0ID. WHLH %4, 2007, 27(7) . 1 399-1 404,

Y BUEAL DG R NIRRT BRI K LUO Y W, XIE W H, MA K. Correlation between endoge-
. 2019, 46(2) . 342-349. nous hormones contents and flower bud differentiation stage
ZHANG Y T, YANG X L, HE L, et al. Relationships be- of Ficus carica L[]]. Acta Botanica Boreali-Occidentalia
tween flower bud differentiation in two kinds of Lycoris and Sinica, 2007, 27(7): 1 399-1 404.

the changes of carbohydrate, antioxidant enzymes and endog- [38] Bt W, HEZE, & %, % HEYNIEHBEURHERL]
enous hormones[J]. Journal of Anhui Agricultural Univer- R E R 2FE A, 2015, 31(2): 159-165.

sity s 2019, 46(2) . 342-349. DUAN N, JIA Y K, XU J, et al. Research progress on

[28] ZLEAM, fIEF, HRAKH, % SREFHLS KT T plant endogenous hormones[ ]J]. Chinese Agricultural Sci-
A B A A 22 SR RT SR D], VTP AR I R 22440, 2017, 39(2) . ence Bulletin, 2015, 31(2); 159-165.

230-236. [39] & M, AP UIAERKAS P 57 AE2F 40tk 5 IR IR 19 6

AIX M, HERY, XU Y Y, et al. A study of physiological R[J]. PEAOEFE, 2011, 44(3): 552-561.

and biochemical changes in flowering and non-flowering pota- FENG F, YANG ] S. Relationship between floral bud differ-

toes [ J 1. Acta Agriculturae Universitatis Jiangxiensis , entiation and endogenous hormones in autumn-cutting Chrys-

2017, 39(2): 230-236. anthemum morifolium *Jinba’ []]. Scientia Agricultura
[29] ML, B, I 1L, 5. ZOBURAE ZF 7 bl 72 1B & Sinica , 2011, 44(3): 552-561.

L2 T 43 A 7 g R G A AR AR . P b AR MORE K
SRR CH B/ . 2014, 42(4): 171-178,186.
ZANG S S, ZHAO Z L, JIANG S, et al. Morphology and

(3 LTI



