Ol R ( BREEE ) , 2023, 38(6): 1015-1024 http://xb.ynau.edu.cn

Journal of Yunnan Agricultural University (Natural Science) E-mail: ynauzkxb@foxmail.com

FI3CH N TRAE, SR, B, A MR I S W R PIE]. m R R R (FARBEE), 2023, 38(6): 1015-1024.
DOL: 10.12101/j.issn.1004-390X(n).202303019

BREES B SRR

KOs, TERAT, B, UEE, ARR, X4
(R B RO BL2E B FRRATFFTRT, S 5P 551007)

WE: [ BN ] WIHEHEENRA R SFREUL ENXR, AHAMAESI R AMRE. (k] U
WEREZE AR AR, EA T EIRAIERBIA L, SRA 0~7.2 C HR | PLAbB R RIS SR T8 AL B
FEWFSE T RN TR SR E X W R 52 ;. FER AT, 0 M2 AH o e ], X IR R =2
T i DA SR S AT P AT A SR, IR e A AR 5 43Sl ik = s e AR R A AR R R DL
KRR IETS | S TR, P RFREATFMREZ BN R, [ 45F ] Bk
42~54d, PRIRMBEREITIET 51~69 d, HELKETE 109~117 d, MHEET LR 142.0~385.0 B/t
(0~7.2 °C #HY, CH). 449.5~606.6 3 HIC EAMARAL, CU). 25.8~28.9 ¥idl/r (ShASMERL, CP), HpLIgh
AT G Z RN, W RER &L RAF G YT, hEaE R it AR JFAERR #A4t L) Richard-
son BN B AR S BB/, AGEAE K 5474.5~6609.2 4K BE /N (GDH-C); BEAE T S 5 i i il 4
LA Anderson B EEFASE , SN 40417.1~41892.8 GDH-°C., HEWN¥EBMPEAMERIEFRN . £—EWEN, [\
TERE MR TRANS BEAS R DIFTREIRIR . Wi 2, MR R T AT, @ i 2 )5, Y mid &t
FEAEHERR I . KT SRR [ 458 ] 3 DB, ZhaSHinl hyiepz=aa i il
WRGER; AN, B INT e . INT AR RF, IR AT R 2 e, FRERAT R
VAR A TR | R RBE RS L AEITO A A RS

KRR MeMEAR; IRIRARRR; TRRaE; WiE

FEDHES: S662.301 MHEAREE: A XEHS: 1004-390X (2023) 06-1015-10

Chilling and Heat Requirement of ‘Fengtang’ Plum

ZHANG Min, MA Yuhua, ZHAO Kai, PENG Zhijun, ZHOU Junliang, WU Yawei

(Institute of Pomology Science, Guizhou Academy of Agricultural Sciences, Guiyang 551007, China)

Abstract: [ Purpose] To clarify the chilling and heat requirements, and the relationship between
them for flowering of ‘Fengtang’ plum, providing a basis for flowering and maturity prediction.

[ Methods | The chilling requirement of ‘Fengtang’ plum was estimated by using 0-7.2 °C model,
Utah model and dynamic model on the detached branches under artificial temperature control, and the
effects of chilling and heat accumulation on the germination were also studied. Under field conditions,

the relative phenological periods of ‘Fengtang’ plum were recorded, and the chilling and heat require-
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ments for flowering and fruit maturing were estimated, and the optimal estimation model was defined.
The relationship between chilling requirement and heat requirement was further studied by con-
trolling chilling accumulation and increasing heat accumulation, and the correlation between chilling
requirement and heat requirement in flowering of ‘Fengtang’ plum were established. [ Results ] The
dormant period of ‘Fengtang’ plum was from 42 to 54 days, and it took 51-69 days to break dormancy
and 109-117 days to develop fruit. The estimated value of chilling requirement of ‘Fengtang’ plum
was 142.0-385.0 chill hours (0-7.2 °C model, CH), 449.5-606.6 chill units (Utah model, CU), and 25.8-
28.9 chill portions (dynamic model, CP). Dynamic model showed the lowest coefficient of variation,
and the results of field condition estimations were consistant with that under temperature control con-
ditions, indicating dynamic model was most suitable model for estimating chilling requirement. In
heat requirement evaluation for flowering of ‘Fengtang’ plum, Richardson model showed the lowest
coefficient of variation, the estimated value ranged from 5474.5 to 6609.2 GDH: °C; in heat require-
ment evaluation for fruit maturing of ‘Fengtang’ plum, Anderson model was more stable, showing es-
timated value from 40417.1 to 41892.8 GDH. The results of indoor chilling and heat compensation
experiments showed that the dormancy could be broken by adding heat to make up for the lack of chil-
ling in a certain range, and the germination of ‘Fengtang’ plum needed less heat when the chilling accu-
mulation was increased, the flowering process accelerated. There was a negative correlation between
chilling requirement and heat requirement in flowering of field ‘Fengtang’ plum. [ Conclusion] Am-
ong the three models, the dynamic model is the best one for the chilling requirement of ‘Fengtang’
plum, and for flowering, ‘Fengtang’ plum is a low chilling requirement and low heat requirement vari-
ety, and there is a negative correlation between the chilling requirement and heat requirement. The
results of this study can provide a reference for the production, introduction, cultivation control, flor-
escence prediction and variety breeding of ‘Fengtang’ plum.

Keywords: ‘Fengtang’ plum; dormancy release; chilling requirement; heat requirement
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Tab. 1 Effects of chilling accumulation on the germination
index of isolated ‘Fengtang’ plum branch

B (&R
chilling accumulation germination index
0~7.2°C Jifbss zhAH
Fifl/CH B/CcU  BY/CP 1E2F -2

AR ]/h
chilling accumu-
lation time

0-72°C Utah dynamic flowerbud leafbud
model model model

370 370.0  370.0 12.6 1.09 h 1.20e
433 433.0 433.0 14.6 1.21h 1.24¢
505 505.0  505.0 17.2 1.24h 1.33¢
578 578.0  578.0 19.2 1.39h 140¢
650 650.0  650.0 21.2 213 g 1.79d
722 7220  722.0 23.7 2.33 fg 2.08¢
795 795.0  795.0 25.8 2.57 ef 2.09¢
867 867.0  867.0 27.8 2.58 ef 2.09¢
938 938.0 938.0 303 2.71 de 2.11¢
1010 1010.0 1010.0 324 297 cd 2.18¢
1082 1082.0 1082.0 349 2.94 cd 222¢
1154 1154.0 1154.0 36.9 3.21 be 2.61b
1226 1226.0 1226.0 38.9 340b 2.53b
1302 1302.0 1302.0 41.5 379a 3.02a

v

¥ FSIARVNG FRERR 7 5 B3 (P<0.05).
Note: In the same column, different lowercase letters indicate significant
differences (P<0.05).
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Fig. 1 Effects of chilling accumulation on the bud germination of ‘Fengtang’ plum
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Fig. 2 Effects of heat accumulation on the flower and leaf
bud germination index
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Tab.2 Phenophase of different ‘Fengtang’ plum orchards

fRHK dormancy FF4E flowering SRR fruit maturing
R e H ek B — BAEAW A ERU EEJ R EI [/
orchard (yyyy-mm-dd)  (yyyy-mm-dd) . (yyyy-mm-dd) time of heat (yyyy-mm-dd) time of
e dormancy time R
initial date release date full bloom date accumulation date development
fili % Poguan 2021-11-20 2022-01-13 54 2022-03-06 52 2022-07-01 117
K Dapo 2021-11-20 2022-01-01 42 2022-03-10 69 2022-07-05 117
7K Shuijing 2021-11-24 2022-01-09 46 2022-03-09 59 2022-07-02 115
S -
FH-HA 2021-11-23 2022-01-13 51 2022-03-06 52 2022-06-23 109
Nongpao-normal
H- B
. 2021-11-23 2022-01-13 51 2022-03-05 51 2022-06-25 112
Nongpao-maternal
V1418 /d
T — 49 — 57 — 114
mean value
AR 5 2 Y
AR — 9.8 — 13.5 — 3.0

variation coefficient

35 5% Poguan
25+

15

51

11-20 12-21
35 K3 Dapo

01-21 02-21 03-21

11-19 12-20
40 - F##I-% # Nongpao-normal

MR EE/C
temperature
[3%)

S

01-20 02-20 03-24

11-23 12-23
7Kt Shuijing

01-23 02-23 03-23

5
75 I I I I )
11-24 12-24 01-24 02-24 03-24
40 - FHI-FEH Nongpao-maternal
30
20

11-23 12-23

01-23 02-23 03-23

TE 1 H 11 HEGITHARAR ; HA 2R bel 7504 B 27

H A (mm-dd)
date

3 RESIE
Fig. 3 Temperature of orchards
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1A 21 HAGH R THARIRE AR 35 ] s
TERE—2, R G VL R AT EREAR
3 T 3L 88 R 7 5 ¥ S A 3 LB A IR IR ) o
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223 KSR RE L RE R

£ I AT I SR i 3 2 N 7 A 73

W H)~385.0 CH (KI%), FH4k 234.0 CH; =5k
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Tab. 3 Chilling accumulation of ‘Fengtang’ plum orchards in 2021-2022
H# (yyyy-mm-dd) date
R model Rl orchard 2021- 2021- 2021-  2022- 2022-  2022- 2022- 2022-  2022- 2022-
12-01 12-11 12-21 01-01 01-11 01-21 02-01 02-11 02-21 03-01
il 5% Poguan 12.0 32.0 46.0 162.0 170.0 09.0 299.0 440.0 544.0 650.0
K3 Dapo 83.0 144.0 207.0 374.0 491.0 628.0 776.0 987.0 1148.0 1263.0
/K Shuijing 11.0 44.0 68.0 208.0 278.0 336.0 453.0 648.0 767.0 897.0
.
0~7.2 ‘CHLRY/CH ffgpiﬁwmal 0.0 0.0 4.0 125.0 142.0 175.0 243.0 397.0 493.0 594.0
0-7.2 ‘C model FEM R
4.0 9.0 22.0 163.0 188.0 234.0 319.0 500.0 619.0 732.0
Nongpao-maternal
“FH{H mean value  22.0 458 69.4 206.4 255.4 318.4 418.0 594.4 714.2 827.2
A5 5 2 0%
E’%ﬁ& - 156.6 125.9 116.2 47.6 55.2 57.4 513 40.2 36.9 32.5
variation coefficient
il 5% Poguan 61.5 109.5 212.0 382.5 507.0 658.5 810.5 10285 1207.0 13195
K Dapo 155.5 265.0 4375 589.5 789.5 993.5 11845 13740 15740 1674.5
/K Shuijing 29.0 109.0 240.0 403.5 571.5 765.0 950.5 11765 13755  1489.0
M- 4
WA AR/CU ifgp”;of; ormal 12.0 20.0 118.5 279.0 409.5 573.0 714.0 939.5 11050 12255
Utah model S s
B 44.0 106.5 233.5 404.5 558.0 748.5 909.5 11400 13200 1441.0
Nongpao-maternal
“FH4{8 mean value  60.4 122.0 248.3 411.8 567.1 747.7 913.8 1131.7 13163 14299
A5 5 REUY%
3{5‘;%;& ° 93.1 72.6 46.9 272 24.6 21.1 19.4 145 13.5 12.0
variation coefficient
% Poguan 3.4 6.9 12.4 19.1 252 32.6 39.8 46.9 55.0 60.1
K Dapo 7.5 13.5 20.2 28.7 36.7 43.8 52.0 60.0 67.0 69.6
JKH Shuijing 3.0 7.0 12.6 20.3 283 36.2 435 51.0 58.9 65.1
4T
HA/CP fjfg;jﬁwmal 2.0 4.0 10.1 16.8 23.8 31.8 38.0 452 53.0 58.5
dynamic model eSS
R
M-S 2.0 6.1 12.1 19.8 26.8 34.8 42.0 50.7 57.4 62.9
Nongpao-maternal
FHH mean value 3.6 7.5 13.5 20.9 28.2 35.8 43.1 50.8 583 63.2
AR5 R
}E’E*ﬁ& o 63.6 47.5 28.8 21.7 18.0 13.3 12.6 11.3 9.2 6.9
variation coefficient
o —1+sZ ». =] =1 >, =2 &5 = == > = o N
x4 BESREBRIRRNAEGE TSR a =N U O T B 5 N U B )
Tab. 4 Estimated chilling requirement of PG N A, [EATENE, FeM-FRE 555
‘Fengtang’ plum orchards N = — — = —
glang p HI-BEAR el & [/ —ATBOR, 7E 5 AR b 3 b 3
_ 0~7.2 CHRY/CH FABHAY/CU  ZhZSHIRY/CP SUYESRN . WA - .
izl AN -ELE =7 =
R orchard 0-7.2 C model Utal model  dynamic model ,fiﬁﬂij\j%%ﬁ ’ {B{? i*’\gﬁﬁiﬁﬁ ’ LEED%/J\ U
2% Poguan 178.0 548.0 272 (EOE A HE N,
3 Dapo 385.0 604.5 289 2.2.4 K HEREATE v & H ol i
T S 2780 60 283 5 A O FAE 7 B O RS0 (3% )
FEML- vpy . o . _ .
Nongpao-normal 1420 449.5 258 i@ﬂﬁ%@-ﬁﬂjﬂﬁi% N ﬁ%@'ﬁd‘%ﬁ&s Rich-
FeH-HER 1880 606.5 )88 ardson AR 2 Z 80k 8.4%; Anderson AR
Nongpao-maternal ' ’ ' s . . "
T F%00 10.8%, Richardson #EFIAR S RN, H
234.0 554.9 27.8 . . R , _
;egn;%/ THERADG (a7 B, WS T e A T A T I A
BT R Y N N RN . e
419 115 47 BRI R BN S, % Richardson A5 i 5

variation coefficient

Bod i RIS (G5 1) AT,
B R A N R AR T,

Wi B Bl AR A O e
ARG E AR

1 #A i B PR DU OC SR el i: 2 (45823.7 GDH-°C) .
K I 5 bel £ 70 (40903.1 GDH-C), V375 &
}y 42752.5 GDH-°C ; % Anderson £ %I f 2 1
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9538 %

PO B R L) TR -BEA el i 22 (41892.8 GDH-C) .
K I Bebel £ /b (40417.1 GDH-C), Va5
41269.1 GDH-°C ; Richardson #& 7 7% 5 2 % Ky
4.6%, Anderson F&HIAF 2 R KK 1.4%, ¥H/NF
5%, U6 AH AR AT P Al (AR RS o
2.2.5 KHIEPERIFAET A BT RE A
& 6 Il TR A SRR, 0~7.2 C
B 5 H A AR (AR SRR R 1 3, AR AR 5

SR RN W E IEAC . ST AEME Ander-
son 11U Al Richardson 154 Y 12 i & AHOC, B3
7 5 Anderson #5571 1 Richardson 5 Y 15 5 4%
WERAE; TR, Anderson FiAY
1 Richardson £ 71 S 4] i F IE A G . RMAT &,
T 1R ARG (A 5 7 PR IR 2 ARG, X
iE—20 BIE T WM 2R AL 75 18 i 5 7 P A EA
EEMHER

x5 BREFREXREZNNEE

Tab. 5 Estimated heat requirement of Fengtang plum orchards

GDH-C

BEAEHT B R heat requirement for flowering

Bk HHAIAEAN R heat requirement for fruit maturing

R orchard Richardson 57 Anderson 57 Richardson 57 Anderson 557

Richardson model Anderson model Richardson model Anderson model
5% Poguan 6382.1 5497.6 45823.7 41072.9
K¥f Dapo 5628.8 46143 40903.1 40417.1
7K Shuijing 5730.3 4762.6 43324.9 41498.6
F7#fl-# # Nongpao-normal 6609.2 5773.2 42308.8 41464.0
F#H-£4# Nongpao-maternal 5474.5 4605.4 41402.0 41892.8
F-#4{H mean value 5965.0 5050.6 42752.5 41269.1
A5 S5 Z2H/% variation coefficient 8.4 10.8 4.6 1.4

*o6 BEFAEFTLEMFAREMNEXMY

Tab. 6 Correlations between chilling requirements and heat requirements of ‘Fengtang’ plum flowering

HEH model 0-7.2 C 8 WAt iR )| i.f'fiﬂ Richardson oLt
0-7.2 'C model Utah model dynamic model Richardson model
WeAtBiRY Utah model 0.625
AR dynamic model 0.702 0.977%*
Richardson %7 Richardson model -0.619 —-0.902* —0.965%*
Anderson #£%! Anderson model —-0.698 —0.908* —0.975%* 0.994%*

e RIRAE0.05 KT (RN _E R A, <+ 7E0.01 K-GO 4R 2 25 A 5k

Note: “*” indicates significant correlation at the 0.05 level (both sides); “**” indicates extremely significant correlation at 0.01 level (both sides).

3 Wit

X FALTE R AR N IR 7E R, TR
ST Y b R DA R ARG S S X S B
HMATFME B XEESY, i, T
EAGE LR O AW IE I P Az
0~7.2 °C AR | A AR IR D B A AR -4 14 16,2223, 35)
WFFT Wbl 2= B AR A b el i . AR I &R
WRPID G NS B O N DR YRl P e g B
B, RN SRR, HhEaE
T HIR B ¥ 35 A E A 795.0 CHL. 795.0 CU
1258 CP; HIMIZAMT, WEAGEZHN 142.0~
385.0 CH. 449.5~606.5 CU F/l 25.8~28.9 CP; 3 fh
Al DIShIER AR S R 8RN, BT R

H 5 8 A s R AR B0 A B 25 SR AT A, DL AR
A A SR 42 0 SR o 3K 55 TN X SR A R A
BEEI RS 45 R —3 . 0~7.2 °C ARG S (B A
S RBEIR 41.9%, ULIZAARURGE T4 2
B 1) B M e R 2 7= X, X 5 TR A R BIF T 4G R
—3, WP RIS A I AG BT ()
B

RUIZ YBF5E T 11 A EZ= SR 74 i A
TG, 4 Pioneer JIMAKEHA f D (22.2 CP),
Red Beauty 51| A K75 & &t 5t FP (34.9 CP), Black
Diamond %l 24 th 7 ¥ & & F (42.0 CP), Golden
Globe 1| 4y &yt 1@ 5 i A (55.6 CP); FZALMAIAY
Red Beauty fFF2 Al 54 562.8 CU (3 4F28 1L
FEI& 500~688 CU); #RJE Richardson #7Y, 11 /N,
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FhIFAE 75 8 7E 7300~8600 GDH-°C, Red Beau-
ty 7E 2011, 2012 F1 2013 4TS 6591
8663 1 9099 GDH C . = &2l %" rg 5L 12 4
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U, IRz 4w, TEE S B B A
%tk

AHIF 50T B M 2 B AR A5 W A e 2 R R
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AR RS RT, G, %X
AR YA IR BRI BR AR e, IR O 280 B 5
B BRI R TTAEIERR AR MR . SR 5 A4 bl
ZE I A TR AR TR V8 B RN PR S R OG L EIE
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HEAXTEHERE B R W . i SR fel R A
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