R E AR5 (Chinese Journal of Agrometeorology ) 2020 4

doi:10.3969/j.issn.1000-6362.2020.12.006
WA, DR B PN, S5 AR A R B M PG S 2L CoBR AT A SR 2R (15 g 8 A [J]. P 1 Ak < 5:,2020,41(12):807-813

RIBERS L EX =M AL OBRRPR L R BN I EZE

WEE, BEEC oA, Unm’, BA0Y, 2FHT°, AwE!
(1. SEMENTKTAG R, AFK 5530015 2.0 ANEKHIRITIFRBRA AR, SEIK 5530015 3. 5rMH48 (hHBIAEE S A%
U, HRFA 550002; 4. ASNEK TR AEAE RS, SSAEK 553001 5. ANELK AT ARNEFEFSUE, ALK 553001)

FEE: 2020 4F 4 H LA ST PEEHIL T BA I ] PR O FE, S EUEAT IR AE AR S I 20 0B R K
WA R BTk, T 4 H 10-17 HXF SN PGSR0 OBR M BE E ZRE DX R A5 19 NIEHb LT O BRI AR R
BT, JFEEA %R 4 A 3-9 HZEH TPHAIR. 2 HBRARER, W KRR AL REXT 5 M PG 200
BRI ACAL S5, $RH M 2L O BRIk T AL T8 R R 45 1, DAIYIR S M LT O BRI B/ FF AL 3547 A SR
S B AN R I e SR ECE BENON S iR AR 2 Ak . 45 RER: 4 H 3-8 HINKIR RS, &k
IEARTFAERZ D SR AL I 2 B P SV A R, DI B Ml SEHb 2T Rk v A6 78 SR %t e »
IEH) 70%, HROATKIEHLE) 64.5% I FE L 63.3%; LI R JEH 20 OBk T4 1675 SRR A%, 4 10%,
FLURA K FEHLT) 29.5% . WAL AR AR IR I SR, L e Ts R iy, 20 BH SR AR vk R
LU AREL B i o 0OV A T AR A AL S 1), %4 3d & DL B HAPIARR T 12°CL H R RAGR
KT 10°C, ski%ELk 5d LU EH PSR T 15°C . HEARSRART 13°C, H3d s O BRIk AV A% 1
2 SRl SO NV i ULy TR0 | I oy R TR == Y (A R WA RARIWY 7% /35 753 P A a1 e S N L)
AL

KA LB TP B (R FRAER: ER R

Investigation of the Effects of Cold Weather on Fruit Setting Rate of Red Cartridge
Kiwifruit in Western Guizhou
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Investment Co., Ltd, Liupanshui 553001; 3. Guizhou Institute of Mountainous Environment and Climate, Guiyang 550002; 4. Liupanshui
Phytosanitary Plant Protection Stations, Liupanshui 553001; 5. Liupanshui Academy of Agricultural Sciences, Liupanshui 553001)
Abstract: In the first ten days of April 2020, a long-term low temperature weather process occurred in western
Guizhou, which led to a large number of flower and fruit drop of red cartridge kiwifruit which was in the period of
flowering and fruit setting. In view of this to ascertain the effects of low temperature on fruit setting of red cartridge
kiwifruit in early April 2020, we investigated the fruit setting rate of red cartridge kiwifruit in nineteen main planting
areas of Western Guizhou from April 10th to 17th. And, combined with the data of the daily average temperature and
minimum temperature from April 3th to 9th, the study analyzed the effects of cold weather on flowering and fruit
setting of red cartridge kiwifruit in western Guizhou. In order to provide scientific basis for prevention and
mitigation of low temperature disaster and take reasonable countermeasures, the low temperature conditions

affecting the flower and fruit drop of red cartridge kiwifruit in Guizhou Province were found out. The results showed
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that the cold weather from April 3th to 8th caused serious flower and fruit drop of red cartridge kiwifruit during their
flowering, pollination, fertilization and fruit setting stage. The highest rate of flower and fruit drop was 70% in
Shunchang, Xinyao and Pugu, and the second is 64.5% in Shaomi, and the third is 63.3% in Houchang. The lowest
rate of flower and fruit drop was 10% in Mugang, and the second is 29.5% in Dayong. Through analysing the
first-flowering dates and the time of flowering and pollination, it was found that the earlier first-flowering dates, the
longer time of flowering and pollination, the rate of flower and fruit drop was higher. Besides, it was found that the
rate of flower and fruit drop of Hongyang varieties was higher than that of Donghong varieties. In the period of
flowering, pollination, fertilization and fruit setting stage of red cartridge kiwifruit, it was found that when the daily
average temperature<<12°C and the daily minimum temperature<<10°C last 3 days or more, or when the daily
average temperature<<15°C and the daily minimum temperature<<13°C last 5 days or more, it would cause flower
and fruit to fall. In production, spraying antifreeze, smoking and other measures can prevent low-temperature
freezing injury, and reduce the impact of low-temperature weather on the flowering, pollination and fruit setting of
red cartridge kiwifruit trees.

Key words: Red cartridge kiwifruit; Flowering stage; Pollination stage; Cold weather; Time of duration; Flower and

fruit drop

EARINY /% (37 YA BRIyl = I T G N L e =0
TR TR AR, DU 15~18.5C i
IE e 2DV R A KR T, B
ISR TR B UK A B RS s = S = D SR
8 R 2 N R AR T U S 20
B BETFAE B0 52 R RO AL B B A R KT, JTHE
IR T BRI JE N H PR 12°C, EEAEA
16~20C, ¥4k 5d KLU EHPFHAE<12°CHrMEE
KA, B FEA OB IIE R, ek Kk 42 3
i, e AL, TEARRRIE PR 2R, 1A
KEMVEAETE R, Fr8E 5d LU EHF5IR=20C
ORI N W R = RAWIWY % U 2 T A %
WK, A BRI RRACC), e EAREN T 2013
SRR K IR BHBR A AR s A I s, R I 4T B
BRERRAE T AL R = . KA, SBUTE
PEAT AEMI G ais . B RERe 2. AR %
%o [ PN ARZ 5 2 8 AR £ 15 0 M AR R
KRG TR KREEEDRIREm, B4 TR A
FOR PVRAAFAE . ARILFE PR B XS PPAL A5 B R
R 2 5V OV3 3ok A1 2L 5 B ) 7% A T A6 AR SR 1) 5%
We, it b S I L S B A 2 456 35 0 T AR AR
HAERIF . £ E g koG 3 518 31 3 X
R FR 80 W AR A, (RS AR IR 3 A 5 BT
o AR I TR LL O BRAENE T AL AL FIR 52 A BIF 5 0
KIARIE, 2020 4E 4 H LA SN PUEEH I T B Kt
() IR R A 2, S EUEAL T I 4R AR B I 200

FREAR K IE TR R BT 0k, AWFFIRIH 2020 4F
4 1 3-9 H 51 M FE SR OB Ak S R X (1) /K3 &
FLSE 19 ANEHLE P93 2 H BRI A%
Lo vE R AT TR, ORI 5 e 20O R Rk VR A T
HHAT T, R H S 20 OB Bk VR 1 74 R R 4%
s DU A 53 M L0 0B B 70 T AR K A8 S v By
AR I T 52 o SR B 3N 0] 5 it e L R
PR
1 ARS5HE
1.1 A X R 4w

2020 4 4 J BA), SNPGRS IL T RSN TR
KAPARIR R AR, 5 20 OBk I A AL SR i il ™
YW, T4 H 10-17 HXKEE K HE (kK
H, FFED. ¥t§% ). B O, IR
BOPIERD. REHE CRED. %S i), Ak
AR W (537, #RE (A% PPgE
2 (FFZE). NERFIXBRRASE (BRSO Jei Ok
WD HEE GhaD.s Bz GeiD. KHB CR
AL R ORKD. SIS RS Ca D
BT 2 Gt BT CRURD 35 19 e
VBRI RE R R X BEAT S iR . RS T
Gk, LR TR, . 937, #.
el A R KA. KK SRR A 3
S ES B AT R B A wl A=, B ZQZ-A,
FLARFEHO A AR R IE A F A=, 5 DZZ4.
19 /NFEH G 1 Bl 24 ] B A 52 1] =i A K %



512 W

PR A AR RN Bt M P8 B ZL VR R A SRR I S e

* 809 -

kL B, iz K%L Ak, BEgE. DRt
JAS A R T PR PR IR K MR
Hoo RS OGHRE. B R, T3 A5

N
S

A
8 I ofF

PR LT OB SR AT B R4, DAL BH
Pk .
1.2 BAEFE

19 ANJEHE 2020 4 4 H 3-9 HiZE H PSR
AR RIE T & A % A 3huli g k. KA VB
WE, BTN 2000 RA TSR H Bt A2 1 S5
BHEM, FHRESE 19 MES R A3 4 H 3-9
HZ H 2 /NS, 0 19 ANl s 150 90k
HEAT 34— PR AL 50 R0 i 4 il Ab 3L . Gl I Excel #4448
T 2153 4 H 3-9 Hiz H P3SN SRSk

2020 S FEHLLLOBRBERR IR AN . TFAEH
P2 I 1) DA B T e 7% SR 20 26 40030 08 bk U T 4% 2k
Ho Horp FAE I N B S 2T O BRI A A 5%
TEARTFINA T5% AR B I ), b TR OK
TFACFFEE T K, BRUATER—3EHh, (i bedl b
FFAER, ZR. MBI TR PG b,
S S N TH2H 48K 10%~20% 1162
I URIZ AT, FB I )k 3 — S b R e e — 2
TEFZA 1) SRR ] o

X 19 AN JERLAE 10 A BREHLIZE R 10 BB PERE
PR, BRI A, BCFIME.

Ak HL R =M L R BB RY B A< 100% (D

A, ARRSHERIN G T D5 IEH IR A K
TR BN Bk SR N T METE R AT B R

o, MRERZE, RoRMEFR-E, k2,

AL A
AR R = (R DB RS HO B2k g
x100% 2

TACTE TR MEAE 4)) SR DRI 3 AV TR S
2 ERE5W
2.1 ORRBHA IR IAES R

PERFE IR, 5t G BB 2L ORI Bk R R X A A
BE SRS, PRI 14.4~172°C, K E
1200mm LA F, 45 H I % 1300h BLE, 344
HRE 80%LA b, T IEPMIR Ha & A A IE A
HEAK BB, 2o i A b A IX K 22 0 A7 A8 T 3
1000 ~ 1400m b 7 , 7 T 25°47-26°30'N .
104°31'-105°41'E (£ 1), LURZHEEH 2000 FEE¥#%
iR, 2008 AEHESTRERKRE . IR DOKRE R
Hufty 355.8hm? PRI R K, LU K S
200.0hm’.

4 H 10-17 HXF 19 ANZL VR 3 512
WA R, 4 A EA)RRE2 i AR IR S 40
TS GAR AL S S A L S St A RINY ¥ S W o
BEE, R 2w, 0. BrAT. Wl HTA A
TR FIE 70%, ARFEHELE RFRML, BF
10%, A% BRI 50% MM b 2R & IX
52.6%. MREATLIEH, OB A TE R 51
ST WIAEISA] . FEAE TR R A K AT O, 4T
AR AL TR R AR A R, LIRS, T
TP RFLEI TG, V& A8 A2t = o

F1 BMNAEBLOBBRBFERBERER

Table 1 Basic information of survey base of red cartridge kiwifruit in western Guizhou

HX St ik 2 i HHb QIR A [ (hm?)
County Base Altitude(m) Longitude (E) Latitude(N) Constructed year Area(ha)
JK3% Shuicheng K Faer 1200 104°45' 26°18’ 2012 53.3
¥t Yangmei 1400 104°48' 26°10' 2015 15.3
#%3% Houchang 1100 105°07" 26°13' 2000 1135
L Aga 1200 105°03" 26°24" 2012 42.9
K% Miluo 1100 104°59 26°22' 2008 355.8
Jli3% Shunchang 1350 104°49 26°09' 2012 80.03
A3k Shaomi 1300 104°48’ 26°28' 2010 102.5
X437 Jichang 1250 104°39' 26°16' 2008 30.0
#B#% Duge 960 104°42' 26°22' 2012 125.9
FF4E Pingzhai 1300 104°38’ 26°30" 2014 20.0
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HIX Htth R %)% i HEH G A Ry T AR (hm?)
County Base Altitude(m) Longitude (E) Latitude(N) Constructed year Area(ha)
75K Liuzhi BE Y Langdai 1340 105°27" 26°04 2013 333
JE3i] Longhe 1340 105925 26°17" 2015 177.9
Bi%E Xinyao 1400 105°22' 26°14 2015 73.7
# 5% Luobie 1280 105°35' 26°10’ 2014 137.3
K] Dayong 1300 105°35' 26°12/ 2014 200.0
KX Mugang 1200 105°41' 26°11' 2016 133.3
#H Yanjiao 1100 105°25' 26°20/ 2015 3.3
#4 Panzhou 3 Pugu 1300 104°31" 26°05' 2013 133.3
HUA, Shuangfeng 1350 104°39’ 25°47" 2015 242

F2 EMEBL ORI ATLRERIPE
Table 2 Investigation on flowering and pollination period and fruit setting rate of red cartridge kiwifruit in western Guizhou
; HHICH.H) ~ ) Mg A AN (. VK767 B % Falling
HIX S Lyl FRI I H)
Flowering period FI) Investigation time of flowers and
County Base Varieties Pollination time (mm.dd)
(mm.dd) fruit setting rate fruits(%)

K K H- Faer #T [H Hongyang 03.20-04.08 03.23-04.05 04.11 60.0
Shuicheng  #tf# Yangmei 2B Hongyang 03.22-04.08 03.24-04.05 04.11 40.0

##3% Houchang 4 [ Hongyang 03.17-04.08 03.18-04.07 04.12 63.3

5L Aga #1' [ Hongyang 03.20-04.13 03.21-04.11 04.10 61.8

K% Miluo 411 Hongyang 03.19-04.15 03.20-04.14 04.10 63.1

3% Shunchang  £LFH Hongyang 03.22-04.12 03.24-04.08 04.12 70.0

AJ2Kk Shaomi 2L Hongyang 03.21-04.16 03.22-04.12 04.11 64.5

%437 Jichang 411 Hongyang 03.22-04.08 03.24-04.06 04.13 44.5

#ik% Duge 21 Hongyang 03.16-04.10 03.17-04.08 04.13 42.5

PEJE Pingzhai #1' [ Hongyang 03.22-04.06 03.23-04.05 04.13 40.0
B BES Langdai 4341 Donghong 03.31-04.23 04.04-04.21 04.17 36.6
Liuzhi JE3A Longhe 441 Donghong 03.29-04.20 03.31-04.16 04.16 37.3

B Xinyao £ Hongyang 03.29-04.22 03.31-04.20 04.16 70.0

#J] Luobie 2B Hongyang 03.27-04.22 03.28-04.21 04.17 50.0

X H Dayong 441 Donghong 03.28-04.20 03.31-04.15 04.17 29.5

A Mugang ZR4I Donghong 03.30-04.18 04.01-04.16 04.17 10.0

I Yanjiao 4341 Donghong 03.24-04.06 03.26 04.15 30.0
M il Pugu 41 fH Hongyang 03.24-04.21 03.27-04.20 04.14 70.0
Panzhou XA, Shuangfeng £ FH Hongyang 03.25-04.22 03.28-04.20 04.14 50.0
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Table 3 Distribution of daily average temperature of main planting areas in the process of low temperature on April 3—9(C)

HIX 4 St H (A . H)Date(mm.dd) < 1 2CHRE % AR
County Base 04.03 04.04 04.05 04.06 04.07 0408 04.09 Duration<<12°C days(d) Min.temperature('C)
Kk K H- Faer 125 1.8 107 108 116 124 161 4 10.7
Shuicheng ¥itlE Yangmei 9.4 7.5 6.5 7.1 8.5 8.6 12.7 6 6.5
%% Houchang 12.8 12.1 16 1.8 120 128 160 3 11.6
FT 5L Aga 123 11.3 106 104 113 114 146 5 10.4
K% Miluo 12.4 10.8 9.9 102 109 116 166 5 9.9
Ji3% Shunchang 9.4 7.5 6.8 7.4 8.4 8.8 12.7 6 6.8
~3k Shaomi 8.9 6.4 5.3 5.9 6.9 8.1 11.2 7 5.3
3% Jichang 12.1 10.6 9.6 9.9 11.3 1.5 153 5 9.6
#k% Duge 17.3 14.1 129 132 148 148 186 0 12.9
FE4E Pingzhai 9.6 7.0 5.9 6.6 8.0 8.6 12.5 6 5.9
Ay HE4Y Langdai 9.5 9.1 8.7 9.9 10.8 10.0 12.0 7 8.7
Liuzhi JE3 Longhe 10.0 9.0 8.9 9.4 9.5 103 12.8 6 8.9
W& Xinyao 9.7 8.8 8.9 9.6 9.9 103 17.3 6 8.8
751 Luobie 10.7 10.0 9.6 108 113 1.1 12.1 6 9.6
X HH Dayong 8.7 7.8 7.6 8.6 9.7 100 113 7 7.6
A X Mugang 1.2 10.3 9.6 10.7 11.9 11.0 12.5 6 9.6
#J8 Yanjiao 10.8 10.0 9.1 9.8 10.8 11.4 13.8 6 9.1
B il Pugu 1.7 10.6 9.5 10.1 11.6 1.2 15.1 6 9.5
Panzhou WA Shuangfeng  12.2 9.6 8.4 8.7 106 105 150 5 8.4

F4 FEMERX4 P39 HRERXRSIERTZRARIKRESH (C)

Table 4 Distribution of daily minimum temperature of the main planting areas in the process of low temperature on April 3-9(°C)

HX4 sl H (. H)Date(mm.dd) <10°CHZ: I AR Min,
County Base 04.03 04.04 04.05 0406 04.07 04.08 04.09 Duration<10°C days(d) temperature('C)
Kk K H Faer 11.1 10.7 9.5 9.3 9.7 10.6 114 3 9.3
Shuicheng  ##f§ Yangmei 8.3 7.0 5.5 5.9 6.8 7.7 7.8 7 5.5
¥%3% Houchang 11.6 11.4 9.8 9.6 100 11.1 11.4 3 9.6
P Aga 102 9.0 8.8 8.9 9.0 9.1 11.6 5 8.8
K& Miluo 102 89 8.6 8.7 8.8 8.9 10.6 5 8.6
J§i%% Shunchang 7.4 7.0 5.9 6.0 6.9 7.5 8.4 7 5.9
~32k Shaomi 73 5.9 4.6 5.0 5.8 6.6 6.6 7 4.6
3% Jichang 10.7 86 8.3 8.3 8.5 8.8 10.4 5 8.3
#B4% Duge 150  13.1 12 114 119 127 127 0 11.2
FEJE Pingzhai 7.3 6.2 4.8 5.5 6.5 6.5 8.2 7 48
N RS Langdai 8.0 8.0 7.6 7.7 8.3 9.4 7.6 7 7.6
Liuzhi JEi Longhe 8.2 7.7 7.5 7.6 7.5 9.3 8.7 7 7.5
B Xinyao 7.8 7.5 7.4 7.6 7.7 9.1 13.9 6 7.4
#5 Luobie 9.0 8.9 8.1 8.7 8.6 9.0 9.2 7 8.6
K H Dayong 6.9 6.8 6.4 6.6 7.6 8.9 8.3 7 6.4
A Mugang 9.0 8.5 8.3 8.8 9.0 9.1 9.9 7 8.3
4+ Yanjiao 9.0 8.4 8.3 8.3 8.0 8.8 9.5 7 8.0
B il Pugu 9.9 8.7 7.5 7.7 8.5 8.8 9.4 7 7.5
Panzhou XA, Shuangfeng 9.8 8.9 7.4 7.6 8.1 8.5 9.7 7 7.4
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