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A

Abstract

The objective of the study is to elucidate the effect of climate on phonological period and the de-
velopment of Hongyang kiwifruit during 2013 in Shuicheng County of Western Guizhou. Based on
temperature and rainfall data of 8 automatic weather stations, which were Shaomi in north, Hou-
chang, Panlong, Miluo in east, Yangmei, Faer, Jichang in west and Shunchang in south, and phono-
logical period observation of Hongyang kiwifruit during 2013, meteorological impacts were expe-
rimentally studied. The results showed that average temperature of the whole growth period was
between 14.8°C and 18.1°C, and integrated temperature was above 10°C between 4757.2°C-d and
6211.7°C-d. Monthly average temperature in dormant period was between 4.5°C and 9.6°C; mini-
mum temperature was -3.1°C in Shaomi, and there was no freezing injury. Average temperature of
July was between 22.2°C and 25.5°C; maximum temperature was between 31.0°C and 35.6°C in the
fruit expanding period, and there was no heat damage. The precipitation of the whole growth pe-
riod was between 439.0 mm and 913.4 mm; the rainfall distributed unequally, more in the north
and south, and less in the east and west. The precipitation was 0 - 17.4 mm in the period from
blossom to fruit setting and 186.3 - 459.2 mm in the fruit expanding period. There was a close re-
lationship between fruit size and precipitation during the fruit expanding period. The studies
suggested that the sufficient heat quantity could meet kiwifruit growth in Hongyang, while less
rainfall could not in 2013.
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AT 201 3FES N M KR E LB R R . EEUACREALERRIATK . REBRIBR
W, KE. BEENEE. RE. SGAERRRSIESAN L HBBEEMEX, RFIFASAMIEX20134%
R FEKSZR BURLS 4 FERR R B S VMBE BT IR AL . 201 3L PR Bk & 42 B P35 5E14.8C~
18.1°C, >10C#iE4757.2°C~6211.7°C-d; ZFHBBEBRIRIRHEA(20124£12 A ~2013F1 H) A FHRE
4.5C~9.6C, B HEWSRBBREERSIKR-3.1C, ERRESRHIEEGE: RoiuE g xBmn7A
F5R3E22.2°C~25.5C, BERLE RIS HSERAN31.0C~35.6TC, EFAHRHIARERE. 4
FE BRI 2L B iM% /KE439.0~913.4 mm, HERKEFEHENTRIEAKRE, EFtE. &f
DorAis e - L REIFEKE0~17.4 mm, RITREY KRI#/KE186.3~459.2 mm, HRSEZHREBK
HRKERNZLE5REERER. AMBERERNRKNMEEVIFIRR. 2013FERERE, TEREHILAMH
BEREKEE TR BKRRD, FREHELHEBBEREKREETRR.
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1. 51§

W TVAESR, SN S B K K 41 BEBR AR AR B AO T K TR B, BRI tE ks .
LR AR AR R, 2 DAL R SRR Y BEA, BRSSOk R S AR 1 2 58 il o SRANEDN,
RELREFEAME: REAGEE. LB RAKES N OEGRE6O, o, ERC I EBUPR
g, L HBSEE, SOPRIECON 4B . CBHBRERCRT 2, Rk, DUREE, SETERE Y
16%, MFE 8.97%, HWEERE 0.11%, 443 C &8 250 mg/100g [1].

ANEKTKIREANE) £ T 2000 4F Y ) 148 B8 EA0J5 51 ELC AR IR, HT 2003 A2 k4T 5t
FRECR, 2005 7K IR E A R 7E 4 Bk #5005 ik B eSS AL RO b . R EAE 2 BUHE)
IGFPAE, 2007 HE7E 4 BLOKIRIFRE FPAE, 2010 475 ALK T EUR AR AT BHBR AR A 2 AT 32 R R 77 i
BEAT R, B 2012 4R, ANBEKTTE RSB B BE 1.4384 77 hm?, K £ /) A fEifEk 1200~1500 m i
M iHRIE] 2018 FEAETAUA 2.67 J5 hm?e B IR S L0 ARG, HRSE UK AE, I 2013 4F
4 H 3kt N ERSEFI B3 T “ARIERERE ” A= St AR & (8 id 58 AGI01168). “ZLBHERBERE ”
AKSHREE T 2 30UtET, AN R AEAVRIER RS, RN AR, SRS EEZ NS R
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R [2], AHSAEARAORT L PR BR 2 A S, KRB RE R, EH FER AR LS
FRANT BREETVES R E R PR TS, A= AR (3]0 4T T AL PRk A2 RE F_1 AR
SR BEAGHIRB AL, FHEEEM] SR T AR EF TSR, #ERCHES, &4
WEE[6]TF & T St K BRI TE B L b X () R D 2R AE S P AR AR R AR TE V5 2 % 528 X Bk
HFE T NI B V6 77T T WAL 7]-[10]. 2013 4F BN AN BK T L T [l s Bk VK&
RAES A%, FE 2013 FKGE LLBABGERE ™= AR, M. ST, AT A 2012 4 12
H~2013 4F 11 ANBKTTKIRE BB, £ A X AR 1535, e K&, Biils. KE. 53
FFIA3E 8 ARy ORI B K TERE DL B SR Sl i X I AR K E B k), o 20 BHBRAE Bk = 22
YMEIAEAT 28T, $RH 2013 HER SR %A X 21 FE Bk 10 1 B 7= B T Jl A A I BAS R PR 2%

2. FERIKIR

Sl BEKBERERIE T B PR BRI X AT K kY. 880, K&, M. KE. 18R
%L 8 NRTEX A KR Eshulidht geel, a2y 2012 4 12 A 1 H~2013 4F 11 A 30 H.
2T SR A - 25 B = g B RR IR T 8 AN e X e A1

3. LREDH
3.1. 4IPRBREHEEE N B PIER

N K T HES R LT AR IERE K 22 0 A fE R 1200~1500 m Huis o AR IGHIF 70 32 B sk HURh A i AR 4%
Ky FRRERT R, Ak, BRI, RIEAE S A A RRERKIE K S . B8, Bhs. K8
2. B2, R, X835 2 Ml 2 3k 8 A/RTEIX 1.0837 /5 hm? (L 1), HigHETE 1250~1400 m 2
], f7F 104°39'~105°07'E. 26°09'~26°28'N, fiHiFEL B FI/NSAERFIE, HEnvaX ol 4 AN/IX, Bk
WIXE(AIK Z2), RBXIB(EERE. k2. KEZ), NTXEESHHS2 .. KEE. B%2)H
X (3% 2 )«

M7 1 HH, KE 8 NMRIEIX 2013 L1 FHBRERE & 405 I LU AR R HAR AT 10 d it 4R, 40
FHARGERE— /e 9 A BAg s, KA, {H 2013 4 8 A THIMUA. K.

3.2. 2013 FESIERMAPASBEME KL BB FER

321 EXEBRAAERRE

ZERRBRR PR EIRE, AT 5, WATAUK, EEAEA RS R KGR, BERETHSR
I 13°C~18C, HZ7~8 AR <27°C, F[%/KE 1000~1500 mm, 38 ER R 1 [2]

7 2 B, 8 NMLFHERMER R IEIX 2013 4 1 4F~ 13 S HAE 14.8°C~18.1°C 2 [A], LAIL#i#EHk 1400 m
FIATKREE T 4R0E 14.8°CARIR, HUUR AR EREL 1250 m (K& E T 1550 16.5°C; LRI 1250 m
I T 15 iR, 18.1°C A f e, SRV PE ERiEFIR 1200 m (R FRAEF 1SR 17.8°C. BB &£ F
# > 10°CHURTE 4757.2°C~6211.7°C-d 2 If]. Kk, ZLRHBMEREE TR ER L, Tafm e HERKE
BHRRK.

3.2.2. KIREARLIRRAFE

KZEPEIEVKYR, i R BHARE AR B2 A2 . R 2T AG . ARERE, SEEMRIET. B PFAE <
—12°CHf, FICABIERMAIET:; HPFREAE-6C~—7CH, AL AERFEL].

172 2 B W, EKIRE L0 FHBR R ORI 3 79 , B 2012 4 12 H~2013 4 1 H 19 H “F-3)/<lAE 4.5°C~9.6°C
Z 18], DAZRERIX IS 2012 4F 12 HF3/SE 9.6°C s, FLUGR T X 0817 2012 4F 12 A-F1
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Figure 1. Main Hongyang kiwifruit planting area distribution in Shuicheng County (the study area are shaded)
& 1. 7k BT BEBRR = EME X 5 7 B (AR X AR X)

Table 1. The main phonological period and its time of Hongyang kiwifruit in Shuicheng County

7 1 ki B AT BARRE L E E AR EA K IR i)

T2 2013 4E IEW

R - W2 2012 4 12  EA)~2013 4 2 A 11 AA~REE 2 T

B2 - J i 2013 4F 2 Ap)~2 H M A 2 HFH~3 H kA

Jeemt - ITAE 2 ATFH)~3 Ay 3H LfA~3 AT A

TFAE - A 3HHA~3 H T4 3ATA~4 H LA
AR - SRS 3HTH~8 ATH 4 H bA~9 A kA
P UsEY YN 5 A FA~7 H A

Table 2. Average temperature (unit: °C) and integrated temperature above 10°C (unit: °C-d) in 2013 growth season
7z 2. K ELIPREMEMRTERX 2013 FE A TSR : C)K%>10CRIR(EML: C-d)aHh

W4 CPYEREEm 20124512 4 201341 H 2H 3H 4H 5H 6H 7H 8H 98 10H 11 H 41 >10CHIE

Ak 1400 6.1 4.5 106 14.1 16.2 18.6 21.4 22.2 215 185 134 110 1438 4757.2
377) 1250 9.6 7.4 12.7 183 195 221 243 255 243 220 170 145 181 6211.7
L5y 1250 8.2 6.1 121 16.7 18.0 20.4 22.8 239 228 20.1 153 129 16.6 5395.7
K& 1250 8.0 6.0 12.1 17.0 179 20.3 22.8 23.9 225 20.0 15.0 127 165 5125.2
L 1400 8.7 6.3 13.4 159 17.6 20.6 23.0 23.7 23.0 20.1 152 125 16.7 5634.7
RH 1200 7.9 7.5 146 18.1 19.8 21.8 24.1 24.8 23.6 21.3 164 142 1738 6162.4
X537 1250 9.4 6.8 142 174 19.0 21.2 23.4 238 228 208 16.0 13.7 173 5962.8
537 1350 9.1 6.6 142 16.8 175 20.0 23.2 241 232 21.0 158 127 17.0 5779.2
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iR 9.4°Cs DUEEIAIK 2013 4F 1 A FHRIR 4.5°CE A%, FHKZRETXIAIKE 2013 4F 1 HF1
i 6.0C.

e 2 AT DLEH, 8 AUREX 4ZF(2012 4 12 H~2013 45 2 H, FF) PSRBT 7.1C~101C2
], DAVEHS X 33837 4 25 F 35 S 10.0°C Jysperm,  FLUGR PE 0 IX 3 & BRI R 8 ) id% 10.0°Cs Bk
HHIAPRAZE PRI 7T.0CONRAR, HUOR AR IIKE 8.7°C. ik 3 B, LI APRAZEHF
BIRR s ARAE-3.1°C HIILLE 2012 47 12 F 30 H, AR IX I 428 H P35 SR S IR 0.2°C HL7E 2012
£ 12 H 30 H. i E-1.2°CHIAE 2012 4 12 A 30 HAKE-1.5°C HHILTE 2012 4 12 H 24 H, PG#6X 5k
Mg %25 H P35 SRR R (E -2.5°C U BILTE 2012 47 12 A 30 H. K H 0.7°CHBILLE 2012 4= 12 A 31 HAN
#37-1.1°C HIAE 2012 4F 12 J1 30 H, FA&EFHINNA A2 H PR BACE-2.3C H LA 2012 4F 12 [ 30
Ho HHETH, R L BIBRBERR RIRIA ], R IR 3 R R e

323.7 AXBERE

HEER R, ZIHRS, (ERRH S R, kKRG, s, &HA
(7 YA PERIE > 27 CHmimSdE > 40 0, ORHPREMRRRIERE, BEHA, Rotbk
R, B BIBTRZE 2]

B2 2 B, EAIE BBk R SR I KA 7 B, AFARIRTE 22.2°C~255C2 i, AR
WIS 7 AR 25.5°C s, HUGR TR H 24.8°C; LALIRIATK 7 PSR 22.2°CH
BAK, HIRZTEMEmE 23.7°C. IR, EKIRE L B KR § IR AA R 7 A FER R
#Et 27°C,

TE /KL AT BE B A Ak SR SIS K, Aoy fe i SR 7E 31.0°C~35.6 C 2 [M](JL 4 4), LAZRIBINAE 6
H 19 H AR <R 35.6°C o s, HUGRTEEASI7 6 H 19 H 35.2°C, FIKZARIMIIKE 6 H 19 H
35.0C. 7 4 IEATLAE H, 2013 4F5 2% /R yG X Ak i i iR 3 IRAE 6 H 4y, 76 SRS Ii i i K -
B (A S B v IR RIS 36°C, K AE 32°C~35°C 2 ). HIsbml W, /N#h/K i 7K 30 B 20 FRBRpbk
ANYEIX 2013 AEE FEARA MR E RAKE

3.3. 2013 £ EX KB I AR E K LE BN AFIEF

331 £XFHIEKAE

75 B, dEEHAPKRIGIX ERKERZ, HEN 9134 mm; HUGERTHIEE R, HERKKE
N 848.1 mm; FEUUE R EEAIINI, HAERF/KE N 831.2 mm. 172 5B T LAE Y, 7 B DX 8 A 40 B R Bk
INEIX AR K B D, %X IR K& 545.1 mm, CIHEMHRIEX, HAERKEARL 450.0 mm;
UOR AR, 1% XK & 789.5 mm. HIUL AT AL, 2013 4 F/K EAS BRI 2 LL I BREpk A= Kk B 757
K, HBKEFEHIENERSEAYIG, SElbE. KD mEH.

3.3.2. Fik - LREAPEKRE

IKIRE LT BB EARTE T AL - AL SR IARR KA R, e FFan i, M. ZHe2E, SEERERMK: &’
M- AR R, TFAERERT .

7 6 B, TEKIELBABRERRTTAE - AL ST, R AR 0 1 0 R b 350 1)~ R 7R 1 DX B 7K R A2 3L
IEH IR ARSI, HAIRVE X K BRI L LLBABRERR IE 5 e AR, JCHRRIMAKE . e
MR E XSRS, SR 2 BBk = R . ik 1 AR 6 BRI LAE W, TERM - Tk
W, BRACERIATRAN, HAURTEXPRRIEE 15°C, HUKS B ZLBABREM T IE IR AT, ETFAE - 24
B, BRACESRATRAN, HARTEX PSRRI 16°C, HuKImE 20 BB &AL WIHERT, 165
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Table 3. The minimum temperature and its time in winter of 2012 (unit: °C)
72 3. KB AIMRREHERER 2012 F2F & A ALY SERKRERBIE(EAL: °C)

2012 4512 20134 1 H 2013 4E 2 H
4 H- 20 R H ¥l H IR [ HF550E R IR ]
Ak -3.1 30 H -16 6H. 9H 2.6 9H
1% 0.2 30 H 16 4H 5.5 9H
LA -1.2 30 H 0.3 4H 5.0 9H
KB -15 24 H 0.9 5~7 H 48 9 H
Wit -25 30H -0.1 5H 3.8 9H
KE 0.7 31H 1.8 4 H 6.5 9H
X537 -1.1 30 H 11 5H 5.0 9H
67 -2.3 30H 0.1 5H 35 9H
Table 4. The maximum temperature and its time in summer of 2013 (unit: ‘C)
2 4 KB AIRRBMEHERERX 2013 FEF& Auni e SRR H I E (B °C)
6 /9 7H 8 A
Hi44 A i B v i LR LA (8] A% i Bt v A HH I ] Aty F¢ vy il HH BN ]
Ak 326 19 H 31.0 27 H 314 28 H
37] 35.6 19 H 34.6 16 H. 25 H 34.4 7H
W% 333 19H 32.7 27 H 31.8 7H
KB 35.0 19 H 33.0 27 H 326 28 H
7L 33.6 19 H 32.6 16 H 317 28 H
RH- 34.9 18 H. 30 H 34.7 16 H 345 28 H
353 35.2 19 H 331 16 H. 25 H 334 28 H
3% 34.1 19 H 32.9 15 H 33.0 28 H
Table 5. The precipitation in 2013 growth period (unit: mm)
52 5. KB L PARMEMERSEX 2013 K E ST (BAAL: mm)
we 2T ST on sm apn sm e 7A 8A 94 104 1A dEAi
OEN 13.1 19.3 16.7 225 500 1445 1607 836 2275 593 817 345 913.4
%% 7.2 13.4 22 281 88 1491 3031 970 959 35 11 0.1 709.5
W 19.7 214 108 420 268 1714 2492 657 1139 344 657 271 8481
ki 4.8 5.3 22 45 449 1186 2260 807 1884 426 785 143 8108
Wit 0.9 5.7 54 39 115 176 1073 1385 1422 25 0 35 439.0
RE- 0 0.3 02 174 238 733 1208 837 1508 278 251 7.7 530.9
X837 0 0 05 154 307 1095 1449 967 1643 537 327 169 6653
53 2.9 8.6 21 0 347 1359 2149 907 1808 622 674 250 8312
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Table 6. Meteorological elements in each development period of Hongyang kiwifruit
7 6. KB BIRSMRBLRM - LRARRINEFAESRERZDH

SREER IF/S 537 92 RE Wit RE 8 537

e - FETEIP R (C) 14.0 18.0 16.5 17.2 15.8 17.8 17.2 15.8

THAE - AL RIUF 2SR C) 143 18.8 17.2 18.0 16.3 18.6 17.8 18.7
FFAE - A& I B 7K & (mm) 12.6 73 17.4 0 16 0 0 0

SRS T )RR (C) 214 245 228 229 23.1 24.2 234 234

R SR 0K 3 B 7K B (mim) 374.1 459.2 445.2 366.6 186.3 2102 2983 375.4

fard. UbmrL, R - ARSRIRIR S KD, 2 2013 KR B BRI BRI R R

3.3.3. RXMEWATFELH

IR AT SE R b 78 SR SR B KI5 A T HI~7 AR R, SEE R,

7 6 B, EKEL BB R SR KW, SRiX k&S m D, R PRI,
SR PR B AN A2 300 mm, HA sy, BUE LK AR, SR FRAR AR . 4B I, R
Pl 5~15 cm BT L2, AT REANM™E, LHBEMIR RKDRICZ I, &R A&t 2 25 m,
AR TREWER, FEC=E. K.

M 2 B, FERSSREE A, SR RLEE. ARBUA—. 5 H 31 HA LI,
B IR A A I g e, BT ESRE Rm s, SRR B R S i e . e ik e
(1353 54w/ 0.1 cm A1 0.2 cme 6 H 10 HALIIA DL, “RFEAM R A MK E, TR ERKE RS
b, SEUR LB R SR . IR G L 118, R SRER . IR LERIZ 2 RS 0.2
cm 10.5cm. 6 H 20 HA1 6 H 30 HAMI AT, Hmil X R SRR IR B A — 5, (H R LAR I
HEAR, 7. B EREPEE IR ER R, M. RERLIREREEEE. 7 H 10 HfM7 H
20 HAMMARIL, FoRiuX Rsefim. AR RHEES 20 BERE, A& DA 7R 0 X 1 20 B BR
RS . RN, HAES %9 35 em Al 4.9 em; HIR RS RIENX, HELHE, B2 5
9 3.4 cm 1 4.8 cm; DLKR HRVEIX FILL BRI SR SR A2  PARME N /s, FLAE 50 3004 2.9 cm £ 3.8 cm;
HYUCR M RIEX, HRHE . 2514 3.0 com F1 4.1 cm. Bk, 53 2013 4F /5 A K 7K 35 B 41 [
PRk AR, RIS  6.42 thm?,  HLH4E(14.75 thm?) ™ 8.33 tthm?.

334, ABEXRSREE

2013 4, FELLBHARMEHET AL HA B S gt i KA, N8k disr e 4 H 16 H. 27 H. 29 HFI 5
H7H. 15 H, 22 HRAKERFERS. K, 4 271 HFFRRE, Ak KE, i, B, f#
HRNSA R IXE 20K E & 4 H 29 HE5M, K&, k. BIRiiX BooEzikE#+E; 5 HTH
FEREEIRA], RE S XEZoKEZET: 5 H 15 HRF, APk Bt RE. 7 m3EX f ol
ZUKEZE S UKEIEL BB T RS . R AT AR LA 3). WA, 4 H27 H. 29 HAf1s A 7
H .15 HI% 4 KB R E RS, 1 AR 8 s i X 4T B BRI 32 ¢ 4856.61 hm?, L5z 7= B 45t 2k 8.33 thm?,
GHFPRE, JNHARKEREX, W4 A 27 HKERE, EIZ%n X B ER A ik 6745 71
JGo

4. i
NBKTTR TSN P85, 8 TS0 g g L (X, R IR e, NSRS
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Figure 2. The change curve of fruit size in expanding period (unit: cm)
[ 2. BNSEXLI PR R DR R G K AR . IR AT (BAL: cm)

AE ORI AR BB N AIK . . W, KB . REL WAL 3L 8 AN LI B
B At X LA AT RIS AT 7T, A0 X % PR e A, HL-80 X VR /E 1200~1400 m 2 [8] . {5
I B R E T 2013 4F, il 2013 AEZLBHBRERRAE BT ZF A A IA . BRI, IR, AL SRR g A B
JKEAE 2.1~52.8 mm Z[A], (HULI Boilde X AR K& 240 mm ZiAq, #2013 4RI B K & AN BT
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Figure 3. Photo of Hongyang kiwifruit after hail disaster in spring 2013. (a) The leaves were hail smashed; (b) The fruit is
hail destroyed in the ground
3. 2013 FEFLARBBRMZAERERER. (@) MHBIKETITE; (b) REWKEITREBE

JELTBRBROGERR 2. SRS M. TRAENE. ASSISEM R I TR s 72D BR BRI SR S A
W, ARG X MK B 7E 186.3~459.2 mm 2 [A], (ELILH Britae [X # 4E R K B A 480 mm ZE A, HHULET AL,
BRI W AT X A B e K B A AR T T BRI SIS, ARG X (1 MK B R it S
LB S TR o i B RISTF Fe i A R BRI MoK SRR T, AR T —
5 (R R .

BN B T RGBSR, AR R ILX, e, Rk, RSEE RS, ERR
MBI F, K 23 A AR, RRT R B SN 5 R M i L A 7 5 5 £ 1 9K
FKE[L]. BB Tk, BEEK, BEELEKS, ERITEEARENEARY, H3EEd R
WK Sy RS R, B S E ITE, (R ARAR R K 4 P BRI, SN TR Rl
LTBRBRERRET, BRI 7T, ERK 5], SRR, AR X, L
BEBRBER R X SN W S ki KB SRS e, DA TE B K AN RIS 2L BB A K 5 5
RIS, SR FEHEE
5. &5if

1) 2013 4K EL LT PRI M A2 2 B TR AL, So A Bl L 20 B BRI A KR B R, (BB
Bl RSO L IE S AR R, S BSOS A 5 I FFRA R 1] L TE 3 AR . 75 20 BRI B AR AR 3 (2012
GF 12 J1~2013 4F 1 ) AR B IR 5 9 RS, SRS K IR A B A T e R

2) 2013 4ELL PRI B A2k B IR K R /D, R RE S R LD PRI B AR KR B Tk, Jo LR R ssin
B AWIG A Ta~7 ARk RERD, SUEEROK S ERER L, SRR K, RlLT PR
H, EEB RSO . LIRS A A IR BB B AR A IS, 2EitE. &
PE oA 3. M2, 2013 4EMKAE . IKEREE, 2B MBRER =R . 50 R E R R

3) ARG T T4 O 0 X A3 P B S A B U 6, A ST 7 X S 1L (X 3 R, 2L B
BB 15 @ AN X BRI . BE7K L RS (6% R 5 A 30 1 B M HE AT VR N5

EHEmHE

SONE B TRIIUE (B RS NY 52[2012]3020 =) .
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