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the main agrometeorological disasters in Heilongjiang Province in 1986-2015 and the affected areas by drought
was the largest counting for about 50% of total disaster areas affected by agrometeorological disasters. Accord-
ing to the statistical data of drought, the frequency of drought at moderate, light, extremely severe and severe
grades decreased. The disaster rate and hazard rate of drought were both in the trend of subsiding from 1986 to
2015 via Mann-Kendall analysis although they were not significant. The results of morlet wavelet analysis
showed that disaster rate of drought changed periodically at 3 a,5 a and 14a time scale,and the dominant period
was about 14a. The disaster rate of drought over the period 2016-2020 would remain in negative phase and ap-
propriate measurements still should be taken. Then the GIS software was used to study the spacial change char-
acteristics of drought indices based on the precipitation anomaly percentage and drought disaster rates. The
southwest area of Heilongjiang Province was at high risk of drought. The study outcomes can provide scientific
guidance to drought disaster fighting and to agro-production development in Heilongjiang Province.

Keywords: agrometeorological disasters; temporal and spacial change characteristics; M-K method; Morlet

method; drought
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Table 1 Release date and flowering period of
leaf bud and flover bud dormancy of seven
peach cultivars(month-day)
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Table 2 Chilling requirement of leaf bud and flower bud for seven peach cultivars estimated by
different chilling requirement models
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Cultivars 0~7.2°C/h <7.2°C/h Utfﬁfﬁw 0~7.2C/h <7.2°C/h Utfﬁiﬁw
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Table 3 Heat requirement of leaf bud and flower bud for seven peach cultivars estimated by

different chilling requirement models

2§ Leaf bud

# 2f Flower bud
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Table 4 Correlation between chilling requirement and heat requirement subjected of model

estimation results

T AL BRI (y) Heat- requirement model

- A AR R B AR TR AR i)
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Type h 2 22 Sy (o N .
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=2 I+
Determination Determination
Relative equation Relative equation
coefficient coefficient
-2 0~7.2°C/h y=28.843x+909.9 0.836" * y=0.425x+17.94 0.843* *
Lealy bud <7.2°C/h y=6. 888x— 2154 0.752* y=0.331x+129.4 0.759*
P Utah model/CU  y=7.960x+3176 0.841"* y=0.383x+126.8 0.850" "
i s 0~7.2C/h y=3.1953x+1439.9 0.7646* y=0.1573x+53. 856 0.7872**
Flower bud <7.2C/h y=2.84192—162. 01 0.7838" * y=0.13952—24. 45 0.8023 *
P AL Utah model/CU  y=2. 74192+2319.5 0.7251" y=0.13522+97. 015 0.7496"

CR R A JF B AE P<C0. 05 Fl P<C0. 01 KF .

* and * * means the regression coefficients are significant at P<C0. 05 and P<C0. 01 level.

3 ghigitie
SR PR R 7 v A 5 2F T 4E i [ % D AR

LA SRR TR Ak i R R e iR R A R R I
ERFTE 45 R Z R X B AESAEN R H ¥

27



#3E A8 K% 2 %

ok X #H F 7

w28 BN 1986-2001 AR F A 0~
7.2 "CREALXE I e A N M X 20 22 A4S 28 A [ ol
BRI AT T, AR A SR AT
BRI T2 A F 200~1 000 h, 3 3h v FE R & K,
Ho Pl + 82 X FH R &N T 800~900 h, Wk
AR AT B BIF 9 4t S 3 W VT Y R M X
TN 534 CU, iyl RA TR E A T534~
654 CU, FAib&E" ) FH A b A5 0 Ak B0 1 37 b B,
B IX R IR 75 8 5o 405. 50 CU, AR5
TABEER R 0~7. 2 C AR % ()T /AT
545~900 h, fE T J3 5 S50 i 5% 45 SR Bl 5 oh
I 16 At A5 A I a2 1) 7 ¥ &k 560 CU, 5 R %
B S B ST AR s b Ik R Ty B LA At A5 Y
W52 A v 43 R 330 FiT 361 CU, W& I T BRI
LRI R A AR Y I A A AR X T BE 52 M 3
AR B FE M 5 55 A0 s A 5T 95 B i Hofth 4 A 5 b i
TR A LG L H AR b b XA 7 A A Al
RUAL B AH 23 ) o S AL 2T 560 CU. 4 Bk B K %
330 CU. /P& 4% 684 CU . MLFE4T 828 CU,

555V A AL, Bk AR S [R] 5 R] AG  AR G I
(7] — it L AN [) il DX 5 R AR AR AE 2200 . WL
VO 7 M X 2 0 75 #4350 DC L Hril R 41 Y
TARATF 365~419 DT AL E iy
I 16 A RCFUR A AL 2 (T o 370 DCL 5
HE B 58 45 AL s h ok R A S F LA A )
ERERE Bk 256 DC . B T 5T A 8BRS
SR, 5T B FE T BE TR R AR S R
M A7 £ 2250 .

o ¥ RN L A A AH B G R HSZ R A
o D M A R T L T It A X Bk A A T AR R
I ARTT A 5 BB i B A8 2 K I 2F o [R] 2L
T T Ak AR . AR SO 9 45 R R B IR
TR R AR AL B ZE AR R R TR R
() P, T R P T SR A T o 75 R R 0 L R R
TR A N e S (R NN TR SR
g% WL, X3 4 Bk 5L R (R BE B BRI B O I
L DR A O U NTIR 7% o SR o P i | A
T o AR I T B B RT A 2E 2R WA AR L A AR X
A B8 B AR ELAE TR L A 9 B 5 ¥ R B ]
()G & HLA R 5

BARTF R AT G M EEE 28 X &R H
FEN B R BT ST . A AT — RE AR O
PE. PRt H A L BB T 4 B 0 R AR R

28

Moy, 320 PR R B A i R A
E R R TE N P RN AT i
S CHRD 0 B 3 97 AH O ()P 6 & T A )
TA A A A b 2 A
Ji—HE . AT &I, b g IRk R = A
e P [ A7 7E 35 AR AR OC, 5 B 22 T ST A5 R —
B, MR A SO A 7 R L AT A b s b DX A
PR I 2% v B AT IV (R 1) 278 OC R
AT fig T 2 DR AR P RS B it 1] (%) 28 52 )
DA SRR Y 22 52 Alburquerque 85 A
S8 W) 3% B, ARk Y 5 ¥ B RN BRCRE TA) JICAH OGP
PRI o o) 5 7 L DX 00 SR R 8 L o 2 R A7 AR
5 o WIBA TE 4 1 AR 25 R0 45 00 T R 9 R AR o A
XoF ik FEE (14 i

ABIESE A8 25 5 I 2F AR IR 5 oK R v A A
T ORI LA AEAS R A S A A oY 4
TR [E Ak A AL 2 5 i 2F 2 ) 7R Ve B A
HENER LA REE R TR
(PO B = By R 2R 55 (PO B —E &5 )
ZINRCARBERAF A e 5~ T
H5MZERE LR 2SS X 0T B8 AR 5 5
FAEARIRALE B 22 7 i B AR R RS
TR 2 5.

AR AU s X SRR K RS R R
5t A0 2T AR F7 ¥ 1 RN FF PR A A AT DL R it
PR IF AR S 5L 5 i 16, i A 4 0 R Bl 55 41 32 1%
TR AL 5~12 d. b8 M X R [8) Ak
I ZE LR R R AH MR FAELER. LR
Gt — R 7 B I . b b XA [ B
T 12 1 F AT AR 2 ) 2 I 3 E A OG, AT R T
Z A 5y — 7 del b )4 BT A AR
kP fE it 2%

S 3K
[1] BOkEM Vp e, 5 g v, S5 W b v 3 152 it SR A O L 5

2w % w ) BB L], Z RO B4, 2010, 38 (27)

14888-14889.

[2] RZR. AR RR TR B pFsE )], A% .2005,31(11)

81-82.

(3] Tudl, Tk, T 550 4. U0 A0 245 45 FH 5k Fh i o o

T K 2 FHIXRRVF ] R 24,2011, 28(1) - 37-41.
(4] T, X R 2, T 5 2%, 4. 9% 0 51 0 A 75 v R 4

s P E AR 2009(2) :50-53.

[5] FEhzR AREE, 2. hEHFGL PR ] &

L H1.1997,24(2) :194-196.

[6] TV RWH, &%, %, Wil v 2 s h F R 2



RERF LB XEALIRRSAELEREAETHA

£z A2 -8 %

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

Tt T oA B G R [T ). MW AR 3% 4. 2014, 50 (3) - L15]  BRM.SKOBTAE A 4. F T RERRIR T ¥ i3 05 i K
309-314. PRIRAR AR ZE i LT 1. W JE R A . 2007(S1) - 83-84.
Davidson A, Da Silva D, DeJong T M. The phyllochron of [16] FEvFi. E206. 5 &R TE. B b A& HE B 6 % 02 a5 5
well-watered and water deficit mature peach trees varies ALT]. A ERER,2006(5) :37-38.
with shoot type and vigour[ J]. AoB Plants,2017,9(5) :1-9. [17] Sparks D. Chilling and heating model for pecan bud
Cook N C,Bellen A,Cronjé P J K, et al. Freezing tempera- break[]J]. Journal of the American Society for Horticul-
ture treatment induces bud dormancy in‘GrannySmith” ap- turalence,1993,118(1) :29-35.
ple shoots [ J]. Scientia Horticulturae, 2005, 106 (2): [18] hocH .k BL4E, 4. F bk 5 Fp il ¥ 1R A5 #4519
170-176. WEFER AR LT ], SR . 1999(2) - 20-21.
Heide O M, Prestrud A K. Low temperature, but not photo- (197 #Fs 2% B9k HE. 52 IR Pk AT i I A ge ). db s
period, controls growth cessation and dormancy induction g B2 ,2001,19(3) :4-5.
and release in apple and pear[ J]. Tree Physiology,2005,25: [20] Ruiz D,Jose A C,Jose E. Chilling and heat requirements of
109-114. Apricot cultivars for flowering[J]. Environmental and Ex-
W88, K48 A, 50 75 Bk 45, 75 v 1 kI Bk 4 AR B R B Y perimental Botany,2007,61(3) :254 -263.
[, WAk B2, 2013(4) :407-408,413. [21] Weinberger J H. Chilling Requirements of Peach
FEAESS TR R AR TR I SRR T Ve A R EL A S AT A varieties[ ] |. Proceeding of the American Society for Horti-
FEEIELT]. B4R, 2012,29(3) . 447453, cultural Science,1950,56:122-128.
XA T B 22 T X v o SR AR B S e (D). v R A [22] Alburquerque N,Garcia-Montiel F, Carrillo A, et al. Chill-
F K22, 2004,19(2) :114-116. ing and heat requirements of sweet cherry cultivars and the
A SCZR S BT 52 1 2 T T S o SR AR K IR i B 52 R Y relationship between altitude and the probability of satisfy-
M gE k[T ], Jb 2 ,2008(3) :55-57. ing the chill requirements[ J]. Environmental and Experi-
Wi g A L ) 7, 2. 12 ANk R Y 26 2E R IR 7 mental Botany,2008,64(2) ;162-170.
BORITT AL T 8 0 0F 5% [T . ARl Bl 4%, 2012, 48 (1) : [23] RAL.ZF A4 My, S5, WAk 2R s e S AR

86-89.

S ZLI]. N 5 BB AW 2417, 2012,18(5) : 728-733.

Study on the Chilling and Heat Requirement for Peach
Cultivars Used in Protected Facility in Northern Xinjiang Area

ZHANG Xiao-yun' , YANG Wei-wei’ , FEI Qing-qing' , WANG Sheng-hai* , RONG Xin-min'
(1. Shihezi Agricultural Institute, Shihezi 832001, China; 2. College of Agricultural, Shihezi University, Shihezi
832000, China)

Abstract: In order to study the relationship between chilling requirement and heat requirement for peach culti-
vars used in greenhouse in Northern Xinjiang area. Seven peach cultivars used in greenhouse were chosen as
materials. Three classic chilling requirement models and two heat requirement models were used to estimate the
chilling requirement and heat requirement for leaf and flower bud,respectively. The results showed that the he
chilling requirement for Jingiuwanshuimi, Chunxue, Chunnei and Guifeihong were between 330 and 560 CU ir-
respective of leal or flower buds.belonging to low chilling requirement cultivars. The chilling requirement for
Zhongyou No. 16 were 428 and 560 CU for flower and leafy bud, respectively, and the cultivar belongs to a
moderate chilling requirement cultivar. The chilling requirement of high chilling requirement cultivars
Zhongnongjinhui and Yingshuanghong were between 684 and 828 CU. The heat requirement of leafy and flower
buds for Chunmei and Chunxue was at a low level,and Jingiuwanshuimi, Guifeihong, Zhongyou No. 16 were at a
moderate level,and Zhongnongjinhui and Yingshuanghong were at a high level,and the range (or value) were
256 DC,279-369 D°C and 375-448 D°C ,respectively. The low chilling requirement peach cultivars had low heat
requirement and the bud break and flowring time were earlier. In Northen Xinjiang.choosing low chilling and
heat requirement peach cultivars could get flower earlier. The chilling and heat requirement between leafy and
flower bud were not the same. There was a significantly positive correlation relationship between chilling and
heat requirement.

Keywords: peach; flower bud; leaf bud; chilling requirement; heat requirement
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