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Abstract

Objective: Pear has planted in Pucheng Shaaxi Province for almost ten years, and now it has been
the main economic product in Pucheng. Almost every year, the Pucheng’s pear can bring big out-
put for the peasants, but some year, the pear is affected by the meteorological disasters, and get a
poor harvest. Therefore, in order to get the meteorological disasters of Pucheng pear in Shaanxi
province, this paper analyzed the local average climate conditions in pear’s every growth periods
of Pucheng. Additionally, taking the poor harvest year of 2018 as an example, when the pear out-
put dropped by more than 40%, the abnormal meteorological state in Pucheng’s pear growth sea-
sons is explored. Methods: The observation data of daily temperature, rainfall, and sunshine hours
in Pucheng County from 1980 to 2010, as well as the hourly observation data from 2017 to 2018
are used in this research. This paper analyzes the long-term averaged climatic characteristics for
pear’s growth, comparing with Dangshan Anhui, where the pear not only can get good output, but
also have a high quality. 2018 Pucheng’s got a poor harvest in Pear, and the meteorological condi-
tions had a bad effect on pear’s growth. We explored the variations of temperature, rainfall and
sunshine hours in Pucheng delicately, and got the pear’s disasters in 2018. Results: The research
gets the following results. First of all, comparing with the good area of pear in Dangshan Anhui,
Pucheng is a suitable climate for the growth of pears. The local rainfall, temperature, and sunshine
in Pucheng is suit for pear’s planting. Pucheng’s pear had good growth conditions in the local cli-
mate background and got a climate suitability score of 85 points. In 2018 of the serious poor
harvest year, Pucheng’s meteorological elements are compared with 2017, and we found that
some disasters happened and had affections on pear’s growth. 1) The average temperature and
average daily difference in 2018 were higher than that in 2017, and the chilling injury occurred in
the fruiting period to the young fruit stage, the lowest temperature was 3.2°C and -2.4°C, and the
fruit expansion period suffered a continuous 30-day maximum temperature of more than 35°C of
heat damage; 2) Total precipitation in 2018 was 340.0 mm, lower than 2017 and multi-year aver-
age, encountered in the fruiting period to fruit expansion period There is no precipitation in the
longest period of 41 days. Among them, there are 6 days to detect precipitation less than 1.0 mm,
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long drought, rain, high temperature and short-term heavy precipitation; 3) Total sunshine hours
in 2018 is 2428.1 h, higher than in 2017 and years of average, the average 30-day sunshine hours
in the fruit expansion period reached 9.8 hours. In summary, Pucheng County is a climate-friendly
area for pears. In 2018, the overall climate is abnormal. The temperature, precipitation and sun-
shine hours affect the growth and development of Pucheng Pear. Therefore, the climate is abnor-
mal and the reason for the serious poor harvest of Pucheng Pear in 2018.
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ERKKRRE, SR 2018EHBBMASBETERKNRER. ik F3CF HFERE1980~2010
SRR BEMM TR K 2017~2018F3Z 0 WM FDRE, XL T HREAALN FES R &G DR EESR
RRE. GF: GREW, WRAAHIEKKN RFSBETEAMG, SEEEEITE KB5S, —ER
AKMSFEEERX. BEFERSE. FRKEMBR, 212018 FEFRME“EAE TRNER, FER:
1) 2018 YRR K P AR ER T20174F, HHEYFHRKSBEHEF3.2CMN-24C, BET
NEAIMNEAF  FER LR BB ES30H &= iRE35CH#E; 2) 20184F 5 FF/KE5340.0 mm,
& T2017FMBEFIYME, T HESRPE R LW RREBRK41 HELTLREK, M5 HAAREN.
W miR, PARER BRI, TEEWTHAERNAEK: 3) 201848 HEN$CN2428.1 h, FLE
KIEEESL30H % H BN $X9.8 h, BT2017E R BETFIME. £i8: WRERIENSBRERX,
{H2018EIRSMBERAERTE, MmTHRENAEKKE, FBURERIK.
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B PG T I (109°20'E~109°54'E, 33°44'N~35°10'N) AL PG 2 rh#f 450 . S b P R AL &R, ZBevid
THRE AR EE = K. VIR IR IR KRG It i, BA VU= o3 B AN R 78 R ARr e REN 5= 1 oy 22 L
il 7E 20 22 70 4E4R, FFUATETRIOC EFIE[] [2] [3] [4]. FHLLZE[5] [6]4) B W kR BL A2 LAt
WRBLCRBEA, BRMERUN ARSI B, e 1R AL i iE i,  EARIT 1 IR AR A X AL 2 i R AN
AL ILZ BRI . ZREAE(7] [8] [9] [10] [L1]XAA 1L BRBL SR A0 HT, 1530 T BRAL A% i PN AR Y
ZRREE[12] [13150 4 T BRBLSARFRAR AIPE 0 A, B 5 CHE RBE R AR T BG4 A

WIE AP ERA . 2, IEFEIRBUNGE, IR # N 2500~2600 7o, YAk 3500 7o, HCA
FEATRM[L]. W 1 s, £ 2015~2017 SERRAUFe AR A & 24K %s, Horb 2015 L 2016 4F
Bhn Y 200 hm?, P2 &K 8.5 /5 t, WA 21.8%. 2016 EREAAL AL )y 18,066.7 hm2, #8475 /i t,
BPAEZ) 1112478, 2018 SEERAY, BT ERIL[7], FAE IR 19.85 Jit, FE( 2018 HE Ll 2017 AEFPAE
A>T 40 hmz,

Table 1. The products and planting area of Pucheng pear in 2015 to 2018
= 1. 2015~2018 G IHER AL = EMFEER

45 The year P2 &(3 1) Yield (ten thousand t) FHE T AR (hm?) Planting area(hm?)
2015 4 39.0 17,866.7
2016 4 47.5 18,066.7
2017 4 47.7 18,186.7
2018 4 27.8 18,146.7

REAEBRSR BMARK, A SCHRAE I BB, RS IRIR R A, TiRRe
Wi R AL B BRSO E , RS R R R I S

2. ZIRER®

KA EL R S 1981~2010 SFEA)SFIBERL, DL 2017~2018 4F H sl BB Wk, SR ERE
Fo: SPRRAR, AR AR B IR, DA K BT R

BRZLYIE I 1) E X 5% F R 4055 5] 25845 [9] [10] [11]A0RE A FE5[14] /045 B, MR HEvA R AL i) sz
brAte, S TUL N 695 . © B2 R, Free . Ba . B, sk g, 5
BN HONIT . @ KRS, R A K. B EKIARIS R, SNSRI, ©® KRG
AR G I AR @ 75 AR IR & I IR .

T I8 F 2SR [S1 VMBS H AR dE, & X O #ishi: PR SCrRYIH: @ Y]
H: “F¥/SREREED 10C, EH%H.: SRl 15C/EMK 3~5 H. BER: <iRiEd 15CE%S: 3~5
H s T 2001~2009 A& F AT SEACEE T35, 15 2 TR RS 5 RIS 6] (2 2) o 0 il kAL 1 03,
M 1L H BB EEARAR, 2 10 H 2R RIRERE, 58 IR AL A A KA

Table 2. The averaged beginning dates of phenological period of Pucheng Pear
= 2. SR RAIEEAF AR I A A

WA 44 % The name of phenological period SE¥4] H The averaged beginning date
Wi 501 Budding Period 3 A 1 H March 1st
UETE B AE IR A6 3 initial blossoming/Flowering/Final 3 H 27 H/3 A 30 H/4 H 04 H March 27th/ March 30th/April 4th
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Continued
ZHHH Young Fruit 4 F 12 H April 12nd
WS KA Fruit Enlarging 6 A 02 H June 2nd
KW Harvesting Stage 9 A 15 H September 15th
HRHRHH Dormant Period 10 A 29 H October 29th

3. WHBMRNSITEEM ST

e P A PSR M2 B L U SR PR 3), IR A BB RO . AR 2045 [14]
[A5]BIE (RORAL 0% X RIFEARAIE bR, VP52 WIRITA0 0 85 4 DRIk TSR s ) A 2% P A
b, BTASRRRA FLE R BURE L, NIRALE B X .

Table 3. The contrast of pear’s climatology conditions between Pucheng and Dangshan

= 3. HE S ERERLRE - b LY SR SRR EE

SR E % Meteorological elements J# IR Pucheng %111 Dangshan
4 H H&IN $(/INk]) Yearly duration of sunshine (hour) 2228.9 2219.1
FEP ¥R R('C) Year averaged temperature ('C) 13.7 14.1
R E(ZK) Yearly total precipitation (mm) 519.9 743.3
>10°CHLE('C-d) > 10°C Accumulate temperature ("C-d) 44189 [1] 4864.4 3]
JeFEWI(R) Frost-free period (day) 221 201
W3 5t 5 Uil ('C) Maximum temperature (°C) 41.8 416
Wi 5% iR ('C) Minimum temperature (C) -16.7 -19.9
— AP BAR S IE(C) Minimum temperature in January (°C) -5.3[4] -3.0
B ZF 1 AR UR('C) Minumum temperature in summer ('C) 20.7 [4] 25

R PR A E R B R SURR AL, 1L R kIET www.dangshan.gov.cn.

4. 2018 FiEHEARHN SREH S

BRBLAE TP IS T AR R I 5P 35, {H 2018 SEHINBR AL = B/ B R %, SRR EEHY
Wi (K125, FERG 3BT 2018 AR RUR S R AKX IR AL A K RG] o

I3 HT 2018 SEBABL &g WA T AR PIME M 25, EERIENI S IATER b 3 5 Hig3hF
YR 5°C, AR ITUREIZ), 2018 AELLFH HEERT 3 H . BREUEI—MAE = H TR A $4),
W 2 RAEA, Bl 5~8 K, KAl 3~5 K. 2018 fEWEEI R @ 10CHIEHYIH A 3
H 19 H, BP¥ME$ER 5 H. 3 H 24 HEEBIE MR FMIRAT T 9 He

4.1. BPERPFEHSKA

2018 SE MBS AN YR AR PSRN 165.0°C, BIE T HAE M 1.3°C . SIRH B 2N 11.8°C,
Ee ki 2.8°C. ML 5CHIZIEH N 12 H 4 H, %2017 4F4Ef5 5 H . 2018 4IR30l 7 7 520
B 7 RRL B

S3HT 2018 FEIRALE W A BT 2SR 4). TEIRIRALIN SRR R AE BB AR, XA
I} BT 4R ARG 30 A5 M MO BE T4 5 3.0°CAN 3.6°C. MU [11F5 L, WIS IR w162
Al SR AT AL S [l 2 A2 BEAIG, AT 2R 2018 4F ()5 St P2 A0t i o JLIRTEAE RS K, PR s
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2.0°Co H M el P SR AR I, SO B P2 IR R A2 2018 4 [ A Y B
JE o RSP IR ECH AR 0.2°C, PRI e — R S, 2 1 IRAL IR . SRS
IR AN .

Table 4. The averaged daily temperature, annual temperature and departures in each phenological period of Pucheng pear (°C)
= 4. 2018 BB SRR FHRE. SEFHAKEREF(C)

A iif. Temperature 2018 “H Value of 2018 Z P35 1H Averaged value #E~{& Departure
FRHRHH Dormant Period 238 23 0.5
Wi 301 Budding Period 9.4 6.4 3.0
1E£8 Flowering Period 154 11.8 3.6
#H A Young Fruit Period 19.6 18.6 1
Sz K Fruit Enlarging 27.6 25.6 2.0
KA Harvesting Stage 17.0 17.2 -0.2
Wi # Phenological period 15.0 13.7 13

4.2. BRRE MR SSMNSRSIEFRGSH

TEFRBLRIR AT, T s AR AR UR AR (8 D) 218 TR, 2 A TR R, B IRIR A%
Bl H AL T — ISR R S R S AT TR AR B TR .1 H 3 HiRm U N 1.9°C,
9 H IR ARILEEN-16.9°C, TA BN AL PRSI M i (IR BE [11], X BRALE ™ A E . 1 F RS
RIRFE 10C, RALTIR TR 7CAL . XPIXIGRGE, 07 50 BRI, AR R BEIRZs
AR LEANRIRE R, RN SEM R ER AR R T TEZF K .
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Figure 1. The maximum and minimum of temperature in Pucheng pear’s dormancy stage from November 1% 2017 to Febru-
ary 28" in 2018 (unit: °C)
1.2017 £ 11 B 1 H~2018 £ 2 A 28 HEWMRKRM R SMRRSURLE LB C)

17 20y BT A e e R R A (PR s ) SR AR S R AR /N . 3 HHE NI ST Zh I, AR
BT — R, s R NN, RIBHEZER/N. 3 A 11~15 HfmiRJfiE EFr, B8 IEAE 5C
Btif, HEZERA, HEEREF SR aEH, R Fmk.

I3 HT 2018 FEBRALAEHAN, 7E 4 H 6~8 HIUARIEH, Mk T EIFFERA(E 2), BAREEN-24C,
PEVES, BRELIEM K Bk H IR AIR>10°C, B I<7CHel K B &2 2130, 78 4°C~5CEEIR AR %
P2 A E. 37 HBIRRIR<3 CUUTR, L3820 EmAARE, 6 60%LL EaFEm =4
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[7]. 2018 4 H-F¥y < iRfhm, ZUMEERTHENTASI AL, (RIRR TR R AU 7 A ™ o (1) R vk . AR
244 9] [10] [11] [12] [13]#5E AL HMIRIR ¥ F 4845, B AL I BRIE A 10 A 111 4, = FHAS 1
MR E, HAFELRBEMPE N ERAMEGRE AN, WA KRR, BUKSEEARR
Jiti, AT LA BB RBCR[15] TERR ARG TR R IFI6 N T8N, kT 20028, AL 46 2 Wi Bz
K, BPEEERER, AR PRIEAL 2,

40.0 B=5:8 The Maximum Temperature
35.0 - - BIRKE The Minimum Temperature
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Figure 2. The maximum and minimum of temperature in Pucheng pear’s flowering phase from March 21% to April 10" in
2018 (unit: °C, the dotted-line is 5°C contour of extreme maximum of pear in flowering phase)

2.2018 £ 3 B 21 B~4 B 10 BEWMATHES. KRIBNTHHMEEEM: C, EAERMRMNEZCENESS
im 5’ CEimLk)

2018 E4N SR WITHAL I E P A, e 4 H 15 HAI5 H 15 H(A 3), HEIKSIR A F)
38°CHI7.6°C. XMIRFFIRMACH AL Z R, BEMZHRGZRIRG, AR IEH LR [FE 4 H 19
H 5 SR E G 30°C, 1A 32.8°C, 87 2017 AE4RHT 1 12 Ko M BUMETE S0 2SI B, UMK T 5°C
BE T 35°C, A2 EIGE[L6] [17], TRV R E AR TR AL R, 5o T S 1 .

40.0 ¢ B=sg The Maximum Temperature
35.0 F - - ®RIESE The Minimum Temperature
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Figure 3. The maximum and minimum of temperature in Pucheng pear’s young fruit stage from April 11" to June 20" in
2018 (unit: °C, the dotted-line is 5°C contour of extreme minimum of pear in young fruit stage)
3.2018 £ 4 A 11 B~6 A 20 BiEHE A RPASS MR IR T UL (EEA: C, BERYRPNRESIE-5C
Fintk)

E 2018 4RI RSER KI5 4), THIRAUN EIE>35.0"C il H 0 38 H, ELEmiRsE 7 H 14 H~8 A
12 H, K& 30 H, 12017 45519 H, HIEJS 1 8 Ko XA FLE g™ s H K, RSEHBURNASE
FIRFERES R, FRo> R B, B, BB, oM PRCR L MAMILM T, BRAR 7 E[18]. e
FRAER, AKEREAER R, AR TORFEE LR, FRH AR A A .
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Figure 4. The maximum and minimum of temperature in Pucheng pear’s fruit expanding period from June 21% to August
31%in 2018 (unit: °C)

[E 4. 2018 £ 6 A 21 H~8 A 31 H#HMARRLH AAR SR TRMK (R C, REARIHARRS[R5C
HFiRLk)

2018 SF IR SR 1 H e R AR AR AR BN . T RUOIER LR B R, R
XHEZUR)N, BRAGEH e R e 1 .

4.3. BEKEFRGSH

PR Tk AL (AN, JU R AE BT RIS S Y] o 5 10 50 JI IR AL 4 SR et 250 8 A0 - T AR
SURREN, FKEITARNTN. RS IR R, MRS, AKER, I ERSGREARK, FK
BARK. 2018 FEERRL & MM K B (5 5). fEREAM I, FRKE 2GR, JUHRERSERE
KW, o IEEE P AR ARAR .

Table 5. The total of rainfall in each phenological period of Pucheng pear in 2017 to 2018, and its averaged and departure values

(unit: mm)

%2 5. 2017~2018 £ESHIREASL S MR HARRK E, REHS S FHME/KERIEF(mm)

{3 Phenological Period 2017~2018 4F Year 2017 to 2018 £ 41 Averaged Value V- Departures
PRARIA Dormant Period 36.4 33.8 2.6
#i2h % Budding Period 132 14.7 -15
18 Flowering Period 48 18 -13.2

#1311 Y oung Fruit Period 63.0 73.6 -10.6

Sz K Fruit Enlarging 157.6 2545 -96.9
K39 Harvesting Stage 65.0 1255 -60.5

4151 Phenological period 340.0 519.9 -179.9

H RUTETHIRALA S HE DU AR R IR K, (HBRIEAGS RE SR m B TN, Bk /D 5
B, 22 250, DR AU T B K S TSR BN U . 72 2018 [RARARIT, T /K B - 2
2.6 mm, HFE/KEREE 1 H BT A FRIBKEZRAAE 3 H 08 2 4 H 08 I, [F/KEIA 22.1 mm,
BN/ K ETE 4 H, 18 2.6 mm.o SR EEKAECERR RGO, Sitharst, BT LERRACR . TRk
KN 1A 24 HEFS:ZE 25 HIG/INN, 24 /N F#/KE 5.5 mm, A R0hSEE 7R, SR A2 ER.

2018 FHIBNHIRE KA > 1.5 mm, 4 H. 6 HAI 17 H =Rk BRI FRE FKES /N T 10 mm, &
KNI BEZK B 535008 L.7mm, 0.6 mm AT 2.2 mm. Z HIF RELG ™ E, il 2, HERED T TR

SR
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2018 4FAE BAFI 41 S BT 0 s P K B 4.8 mm Fl1 63.0 mm, 3 4E R 13.2 mm F1 10.6 mm. %5
R 4 A 12~13 HHBL T — RS EAGERE, 12 H R K EX 18.9 mm, &AM /K E N 4.4 mm,
A 3 /A PR /K R 11.3 mm. X IR B KIS RE ™ B s m AL SRR, BRI T BRBL A B (WL K 5).

200
16.0 |
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Figure 5. The rainfall total in the pear’s young fruit stage of Pucheng pear from April 11" to May 31% in 2018 (unit: mm)
5.2018 % 4 A 11 B~5 A 31 HiBWEARL REAFEK E(BAL: mm)

FERSERZ M, vidle K B B /N, BUR WS 96.9 mm, 1 HF/KIEHE R, Il 1R
dRfEK. f£E7 H 18 HE 8 H 6 HiliI#LE 20 HcE/K. 6 H 26 H AN, HEFE/KEIZX 36.9 mm, 07
/N PR A 217 mm. HUEES T H MK, E8T R IR RS SRR, S
o EER, B RENE, GF TREN MR,

2018 FFRBZLRWCHAN , THIE FEK 2N 65.0 mm, BCE /D 60.5 mm. K FEEHLE 9 Hhf)
RAF AR, £ 18~19 HFFE/KFE, FE/KI &k 40 /N, B OR/NRFEK S 3.0 mm, 48 /i LR K & 49.2
mm. FELLARE KIS T IR, RO BRI RE, AR R, KT BRI 6).

250
20.0 —
150 -
10.0 -
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Figure 6. The rainfall total in the pear’s piking time of Pucheng from September 1% to October 31% in 2018 (unit: mm)
6.2018 £ 9 B 1 H~10 A 31 BiEMERFERUHARE K 2 (B L: mm)

4.4. BERFH T
1 HE IR BO0S IR AL RS2 00 o= AR S, AR . A B, RS RIR LS R4S, 7~8
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Ft H IR S RS AR AR 0 RARFE R S [6]. A 6 2B 2018 AR H IR 20, S2m BRAL AR K g B
fE: 4 HH). 5 H Bf. 6 H BfJ. 7 H BAIAI 7~8 H. 2018 4 H IR EU H A4E e 199.2 h, o fiugh
RS R IN-58.2 h, FHAR B N IERE T

Table 6. The duration of sunshine in each phenological period of Pucheng pear in 2017 to 2018, its averaged value, and the de-

partures (unit: hour)

F= 6. 2017~2018 FEMEASL B YMERA H IBAT 4. 2 E T B BRI IEF (M)

H & i %% Sunshine Duration 2017~2018 4F Year 2017 t0 2018 £ 4°F-#4 Averaged Value #FE-¥ Departure
PRARI Dormant Period 668.4 611.2 57.2
#j2h % Budding Period 188.6 157.6 31.0
1€ Flowering Period 186.7 124.9 61.8

%1 R 11 Y oung Fruit Period 304.1 362.3 —58.2

Sz K Fruit Enlarging 710.9 649.5 61.4
KA Harvesting Stage 369.4 323.7 457

4151 Phenological period 2428.1 2228.9 199.2

2018 “ETH IR ZLARIR I s H RS B0 668.4 h, F0% A P (E M 57.2 ho ARHERI H &5t 2 AF] T
REBEMER, LB SRFPAERE, FRSHE. MRS h e IE s m, AR T390 E 2R RIR

BRALHE B3 H RIS % 188.6 h, B4R 31 h. BABIRTHIN 3 H 4~6 H NMIR, KAGENREK
U, mrRAES s R, ERAIR R, AR TR M D s (BRI IESE 7 RELA R
MR, HEEZML, SEACHHEHET.

2018 fEFRAUE HIFEA NG K, S HBRHCY 186.7 h, WHFEMZ 61.8 he 4 J _EA)Z5E M KA
s, IHRIT ST B, 7ERE GBS RIS, W24 (a2 R I ™ B A A, A8 H (A SO 2, ™
R AR AR

A B EOR S 58.2 h, JaRRMEE, JIRAFRE . AR S KA RS H
ST i = 61.4 h F145.7he N7 HTFHIZE 8 Arp Ay ial g H I, 30 HF H M &k 9.8h. 51 H
MRAE R DA E R L, RS TR AN R, SENEESS. FIRHZE B A REH A
B AARTE . B REAIREE, RN BE S T H PRI, (AL ST AR R AT .

5. &

AR SO TR B E B AER R R AF R 0T, A5 R 45

TR RS E L 85 0 VP ARSI SARIE B X, 8 H RN . A R 55 07 il By itk . {EAE
2018 SEGH TR . B/ EA H BRSO S MU R, SBU- BT . RIN: 1) SN
B, EAEHIZEG R I T 0GR 1N %, 7RISR S R ISR KGA 30 HmiR e, ™
RS T RN & 2) AR A Bk B, 7~8 HESET K HE0L 30 H, {HAE 4 H
12 HA 6 A 26 HBLA 7 rEm safeK, JF AR RERT OV RF S MR & H R, A 5
A E R, B B JUE AR, 0 SR SEFUR AR i A AN FIRERE RSO . 3) RN H IR K e
HPLESE 30 H-F¥ HIRE #mis 9.8 h,  HHBLR ™ EM 1 S5 R &

E&mB
B 2 = i 1R (2018 YFC1507802) % ) -
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