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Abstract: [Objective]Chilling requirement (CR) and Heat requirement (HR) are important phenologi-
cal traits of temperate deciduous fruit trees, and the amount of them varies with different species, and al-
so varies with different varieties within the same species. For peach (Prunus persica L.), the CR of 660
germplasm resources have been evaluated, while only 70 resources’ HR have been evaluated so far.
Meanwhile, systematic comparison and correlation analysis of the CR and HR of floral buds and leaf
buds using large peach samples have not been reported. In this research, different estimation models
were used to calculate the CR and HR of 103 peach germplasm resources in Nanjing, to compare the
CR and HR in floral and leaf buds and to explore the correlation between the CR and HR with flores-
cence and leaf expanding.[MethodsINov. 2018 to Apr. 2019-04 (average temperature was 8.79 ‘C) and
Nov. 2019 to Apr. 2020 (average temperature was 12.06 C), the CR for initial blooming and leaf bud
breaking of 103 peach germplasm resources in Nanjing (southeast China, 31°14’ N 118°22" E) were

studied by 2 estimation models, including growing degree hours model and effective temperature mod-
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el. Analysis of the CR and HR of floral and leaf buds, and the correlation between the requirements and
blooming and leaf expanding dates were conducted. [Results] The rangs of terminal stage of natural
dormancy, blooming stage and leaf expansion stage among the 103 varieties were wide. The terminal
stage of natural dormancy were between 1" Dec. And 15" Mar., and blooming stage and leaf expansion
stage were between 24" Feb. and 3" Apr., and between 3" Mar. and 7" Apr., respectively. The CRs of flo-
ral and leaf buds calculated by 0-7.2 'C model (RSD were 6.74% and 7.93% for floral and leaf buds, re-
spectively) were consistent in two years, while there were great difference in the results of different
years calculated by 7.2 ‘C model, its RSD were 9.88% and 9.57% for floral and leaf buds respectively,
and the RSD of floral buds’ CR was significantly higher than those obtained by 0-7.2 ‘C model (p <
0.01). Utah model couldn’t be used for low chilling requirement varieties or determining the starting
date of low temperature accumulation. The HRs of floral and leaf buds calculated by effectuve tempera-
ture model (RSD were 9.05% and 5.68% for floral and leaf buds, respectively) were consistent in two
years, there were also great difference in the results of different years obtained by growing degree hours
model, its RSD were 10.55% and 14.61% for floral and leaf buds, respectively, and the RSD of leaf
buds’ HR was significantly higher than those calculated by effective temperature model (p < 0.01).
Therefore, 0-7.2 ‘Cmodel and effective temperature model were more suitable for assessing the CR and
the HR respectively in Nanjing area. The ranges of the CR and HR among the 103 varieties were wide,
in which CRs of floral buds were between 151 and 1 264 h, and of leaf buds were between 187 and 1
108 h according to 0-7.2 ‘Cmodel. The HRs of floral buds were between 256 and 391 D - C and of leaf
buds were between 267 and 498 D - °C according to effective temperature model. We obtained some
peach materials with low CR, including ‘Yingchun’ and ‘Xialingbei 1°, as well as some peach materi-
als with high CR, including ‘Feicheng 51-28, ‘Xiangtao’ and ‘Juhuatao’. and slso we obtained some
materials with low HR, including ‘Xinjianghuangrou’, ‘Yingqing’ and ‘Honghuashantao’, as well as
some peach materials whit high HR, including ‘Xinjiangdatianren’, ‘Qingyedongtao’ and ‘Huayu’.
The floral buds had almost the same CR with the leaf buds, with some exceptions, the leaf buds of
‘Zhouxingshantao’ and ‘Honghuashantao’ had CR about 5 times higher than that of the floral buds.
The HR of the leaf buds was generally higher than what of the floral buds, for example, the HRs in leaf
buds of ‘Juhuatao’ and ‘Kashiliguang’ were 1.5 times as high as those of their floral buds. There was
no significant correlation between the CR and the HR in peach buds. Both the CR and the HR were re-
lated to the blooming date and leaf expansion date, the lower the CR and the HR, the earlier the dates of
blooming and leaf expanding, While the higher the requirement, the later the dates of blooming and leaf
expanding.[Conclusion] 0-7.2 ‘C model and effective temperature model were more suitable for assess-
ing the CR and the HR of peach in Nanjing area; The 103 peach varieties had wide ranges of the CR
and the HR; The floral buds had almost the same CR with leaf buds, but had lower HR than the that of
leaf buds’; There was no significant correlation between the CR and the HR, and both the CR and the
HR played important roles in blooming and leaf expanding.

Key words: Peach; Chilling requirement (CR); Heat requirement (HR); Floral bud; Leaf bud; Bloom-

ing date; Leaf expansion date
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Table 1 Specific situation of 103 peach germplasm

5T 44 7R SR Hh FH T T 44 7R SRV HE Byt

Germplasm Place of origin Type Germplasm Place of origin Type

Crimsonbaby EE, IFAEE T Bk Nectarine E AL WL TR JHEk Flat peach
California, USA Jinxiazaoyoupan Jiangsu, China

Flordacrest FH, 2 Bk @Bk Peach A R, i @Bk Peach
Florida, USA Jinxiang Shanghai, China

Flordaglo FEE, P Bk Wi Bk Peach ARk i i@k Peach
Florida, USA Juhuatao China

Flordaking e, 4% HLik @Bk Peach W2 B JH Pk Nectarine
Florida, USA Kashiliguang Xinjiang, China

Sunraycer K, 2 HLik HiBk Nectarine Fr 4 IR 2, nAAE Je I W iEHk Peach
Florida, USA Lov-5-dhaploid California, USA

Sunblaze FH, % Bk Bk Nectarine At Bk FE LR i Bk Peach
Florida, USA Liuyefotao Shandong, China

Sunsplash K, {2 Bk H Bk Nectarine W IR HrE L R i@k Peach
Florida, USA Manchengxuecheng Hebei, China

Tropic Prince K, 15 5= T IE Bk Peach Lk HRE L R i@k Peach
Texas, USA Nanshantiantao Shenzhen, China

TX2B7N 25 H L, 75 50 5% Ak Nectarine LRk 1S R RN i@k Peach
Texas, USA Nanshantiantaol Shenzhen, China

TX2C104N EE, 15505 W Ak Nectarine Lk 2 5 R I i@k Peach
Texas, USA Nanshantiantao2 Shenzhen, China

TX4C188LWN EE, 5= VA Nectarine r LTk 3 5 R I Bk Peach
Texas, USA Nanshantiantao3 Shenzhen, China

TX4C189LN EH, 15 on 5= W Ak Nectarine RS R T R Bk Peach
Texas, USA Qingyedongtao Henan, China

TX4D170 FH, B Y@Mk Peach LTk H W E Bk Peach
Texas, USA Sahongtao China

TX4E169 FEE 15505 H W IEBk Peach AL BBk HE, B Ik Flat peach
Texas, USA Sahuahongpantao Shanghai, China

TX4F244C S, 15 50 pE T 3@k Peach Bk Bk o[, e bk
Texas, USA Shaanganshantao Shaanxi, China Mountain peach

[GENITECY Y ] Wil k Peach P bk 2 H. W, B Jwi ik Almond

Alishanmaotao China Shaanxitaobadan Shaanxi, China

TARIKE HE 2R W id Ak Peach K A HHE, R i@k Peach

Annongshuimi Anhui, China Shanghaishuimizao Shanghai, China

6 L7 Brazil i@k Peach IESNISE: HRE L R i@k Peach

Ba6 Shenzhoubaimi Hebei, China
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= & L ) NN g S
Baihuabitao China HAPE Peach RME o,k W3l bk Peach
e 2k o — Shenzhouhongmi Hebei, China
=y 5 = Y M
Baihuashanbitao China a Peach gu[ilmgbai IT 3‘/chi|1[; T iE Bk Peach
[SRIALI \ . S ebei, China
Baihuashantao glhzla LLrbk Mountain peach L . FRE, AR ik Peach
FIE/K L L) e Bk Shuanghongmi Shandong, China
Baihuashuimi Jiangsu, China R Peach ”ﬁiﬁgkﬂower peach Thatand HHBE Peach
She i, it 5 -
Baimangpantao Shanghai, China AP Flat Peach ﬁl gjef(%h "ﬁland FHIEE Peach
Tk HE, W o .
Banjintao Guangxi, China HATHE Peach %ﬁhun E; ’ﬁ{:%, i@k Peach
7R HA, % Wi -t e
Kurakatowase Tokyo, Japan HIBHk Peach % r]ﬂjg?lfantao ;P L éjh i@k Peach
, ) iangsu, China
Tk HE, IR 7Bk Nectarine e e i !
Chaowuyuehuo Shandong, China Taobad. r Jii Bk Almond
s ], 1155 Je sk P o Unknown
R IRANN STy ] e .
Zhaoxia Jiangsu, China FHRTE Peach @Eﬁ% . T i Bk Peach
2 P T Y Peach anshuomi Jiangsu, China
Chiyuanmi Jiang’su’ China R cac @i:ﬁtao E'—lh jEjleﬂE Peach
A HE, 59 e iE o e
Chunmi TaiwanEl C%hina P Peach \%H ﬁj(ﬁq:' e jh/?\' HEHE Flat peach
A3 17 5 i lf] % Wbk P ”uzuexmnblangan Beijing China
Feichengl7 Shan(’ioné: China K et %zﬁ&i JEP ; ‘JI?;. Wil ik Peach
JES39 %5 i, 1R FEH Al | B jangsy, - na
Feicheng39 Shandong China 8Bk Peach ;;lllz' BB T R 3@k Peach
Ik 51-28 L i% B P ialingbeimaotaol Fujian, China
Feicheng51-28 Shan(’ioné,\ China h cach j%;iiﬁg . IT ,.iI Téh' Bk Peach
JIEI 5311 i %R S I aoning, L-hina
Feicheng5311 Shandong, China TR Peach ?{f{%gﬁkfﬁp (I HIBHE Peach
FALEEHE ] ﬁﬁ‘l]’: B4k Tl injiangdatianren Xinjiang, China
q, J o e - .
Fenghuapantao Zhejiang, China a peach ?gi%igljluangrou ;,EEI ; ?ﬁﬁ%&h' HHIBE Peach
i B bk rh [H , 45 W3 g e njiang, China
Fujianmaotao Fujian,ﬁglhina HIRHE Peach gﬁij’%ﬁgféantao ;.f ' ] jﬁﬂ%ch' ik Flat peach
Hr it b el s = i e, M
Gansutao Ga?su,HC’j}fjina HATPE Peach %u?bﬁftao E; {Vﬁcfﬁlb i@k Peach
il = i, A Wil . coeh
Gansutao2 Gansu, C’hlina HIBRE Peach éga{lzjxy (% , ﬂﬂ_ﬂﬁs)iﬂz ik Flat Peach
S i il 5 1 il anomes
Hanlumi Shandong, China HOHE Peach f(& TE‘% LT iEk Peach
b Rt U k, - . ‘ inhualu Jiangsu, China
i—leiyoutao rnown Bk Nectarine %n% h Il:'I—l ’ ‘;”‘{:ﬁ @Bk Peach
- gehun enan, China
ARILEIN oh [, VL5 W i N )
Hongfenjiaren Jiangsu, China HIBRE Peach J{(E'E i LP LI HIBHE Peach
11 o Lk Mounti e ppenss, Ching
Honghuashantao China ountain peach Eﬁﬁu ;P ’ /Iéjlh i Bk Peach
AL i E T 5 Y S jangsu, LA
Hongyedongtao Henan, China B4 Peach %ﬁﬁéﬂgo ;il_’ ??ﬁYIC . Ik Flat peach
150 B eSS 3T o eJlaflg;k na
Hujingmilu Jiangsu, China FHORHE Peach %ﬁjﬁjﬁiao JEP . IIéJh Wb Flat peach
EE B L i — ! angsu, ©AImA
Huayulu gle.jiaﬁ);dahina HAHE Peach =8 IJ.J LLr bl 1, T LBk
Wy o ;[[;;rv‘ . Yuntaishanshantao Henan, China Mountain peach
B 5, bt ) SN [IESpreS N
Huayu Beijing, éhina AR Peach Zioiiilu JEP I ’/Iéjl‘l. i@k Peach
W2 o - raohualt 1ang51‘1, hina
Goldenbeauty UsA Wi Mk Peach LB IR T %Pk Flat peach
FEZEHE 3 i - — Zaohuangpantao Henan, China
Huichuntao3 Jilin, b?lina FIRPE Peach iﬁ%mi ;P : ‘}IZJ;' KBt Flat peach
ORI i1, WL Wi PO mest, Cna
J iaxingzguxingtao Zhejiang, China HIBHE Peach ;Tﬁéﬁ% i LR ; HIBHE Peach
ST 1T 35 Wimbk p “honghuashoutao Shandong, China
Jinlinghuanglu J iang;u, China HRRE Peach Zl}jigfgkshantao éjh ﬁﬂk
N N na tai
AN T TR HiBk Nectarine Sk 5= HA, 510 w(?un ain peach
Jinshanzaohong Jiangsu, China Tsuk » T @Bk Peach
ST o, 1T 55H Peach s Toukuba, Japan
5 s o 3 y N =] NSRS .-
Jinxiapantao Jiangsu, China R eac %ﬁfb; E 4;, ;Jl{)% i@k Peach
S . . sukuba, Japan
il L TR HI%ERE Flat peach

Jinxiayoupan

Jiangsu, China
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Fig.1 Temperature comparison of peach germplasm nursery
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Fig. 3 Terminal stage of natural dormancy, blooming date and leaf expansion date of peach buds
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Fig. 6 Correlation of chilling and heat requirements in floral buds with blooming date



51

GRB 52, 55 103 bt 75 i b X 75 14 A 7 AL T 37

04-09
04-04
03-30 |
03-25

JrE 3
Leaf expanding date

03-20 |

03-15 |

03-10
0 500 1 000 1500 2 000
R
Leaf buds” CR/h

Jee 3
Leaf expanding date
o
W
Y
i

200 300 400 500 600

WA
Leafbuds’ CR/h

04-09 -
04-04 -
03-30 -
03-25
03-20
03-15
03-10
03-05
02-29

Je 3]
Leaf expanding date

0 500 1 000 1500
AR
Leafbuds’ CR/h

anding date

Jeé 3]

&
e

£ 0320 f

200 300 400 500
M ZEFRA &
Leaf buds’ CR/h

A,B. 0~7.2 CHIBGE I 28 A B 5 R 5% R (2018—2019:2019—2020) ; C, D. A3 R AR AR A 5L (1 2F T B 5 R ¢ R

(2018—2019:2019—2020),

A, B. Correlation of CR in leaf buds with blooming date by 0-7.2 ‘C model (2018—2019;2019—2020); C, D. Correlation of HR in leaf buds with

blooming date by effective temperature model (2018—2019;2019—2020).

7T HEFBREMTAESRMHEIMXA
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