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Abstract

In order to study the effect of early meteorological conditions on the later phenological phase of
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rape, the correlation and regression analysis methods were used to analyze the relationship be-
tween the meteorological factors of rape sowing-budding-bolting stage and the phenological pe-
riods before flowering in Nanchang Agricultural Experiment Station from 2014 to 2019. The re-
sults showed that the temperature factor was negatively correlated with the phenological phase
from sowing to budding stage and from budding to bolting stage, and the phenological phase was
shortened by high temperature, while rape was less affected by humidity factor from sowing to
budding stage and greatly affected by humidity factor from budding stage to bolting stage. Light
and heat factors have great influence on the phenological phase of budding and bolting of rape.
The flowering phenological period in the year with more overcast and rainy weather from sowing
to budding stage was 5~10 days longer than that in cloudy and rainy weather. The rape could bud
in time because of the meteorological factors in rape seeding stage which had no obvious effect on
the budding phenological phase. But it had a significant effect on the phenological phase of repro-
ductive growth period after budding.

Keywords

Phenological Phase, Meteorological Factors, Rape

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

T2 R R AR EY) 2 —, R EARO A o AT . AT I X R A
SN E BRI X I, P AR = AR A 3 90% PA L[1]. SR RILAEE M= KRIEMZ —, 4
PRI R E G OL T, AR R R E RN T2, R T S s R A A
RRAZMIFITARZS , XA FEN TR AT AT LB M, A AN F X R BEAT SRR A pr, S
XA B AR B TR 2 [2]-[11].

75 3 DS AR, AR RO, AERIIRE 2 #E 200 KRULE, @lik&E=F. & E
B AT RE LR EMER AR, AR, BT RN R LSRN AT RR RS R
Mg, AEACHTH R B R A A A BRI, ER DGR RS R R &L —[12]. i
st /IR T b, A RTET R R R B IR R R R K [18]. S — A MR EY),
P ST A R I SR R B g, (L BR300 HE I ) 1 32 S R R D (S R . A
LM 2014~2019 FEMSRIE M EIE MK IR E R SHABRIE . WERME . B EIHEE I 55%
FETFERIIII R AR, IR RSB BEAT 20 R0 Mr, - 3RS 2% A0t it =i ST 0 0 R s e L
AN B BT AE I R AR B IE TAR RIS A5

2. ARKRIBREHFZ*

2014~2019 4F i 21 HAP G A B R RIE T/ B AR IR . RIS R RRIE T B TR ).
S AR P 2 B CRO R RMIMFTEY #E, PRI — %, A AR AT A . I35 35 A 45 v
SEREAR T H I AE AL (BT A )18 50% LA b o feh 5387 348 vl = 2 22, HILE ¥, K40 2 om ik 50%
CLE o W BRI B 2 i VR S0 P A 010 B 2 TRD R 82 1) R £ [ 14] . 0t R SPSS # EXCEL vt kit T4t
.
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3. BERE S
3.1. 2014~2019 £EhEPMRRAR R

2014~2019 “FiH=EREFRSF H B8 10 A 5 H, HAa & r0h 2015 45 9 A 23 H; &My 2018
10 H 12 He AWK N1 H 24 H, KRy 2015 45 1 H 8 H, M4y 2018 4 2
H2H. &8 2 H 13 H, HPRFIAN 201541 430 H, HHN 2018 42 H 24 H. JF
TR 3 A5 B, Hri Ry 2015 422 H 16 H, Wiy 2018 43 A 10 H. #HM=IE M
SFEMEIAK A 107.6 d, B B S AR E 408 23.6 d, #EFN SRR AT 159.3 K (1),

Table 1. Phenology phase of rape 2014~2019
F 1. 2014~2019 SRR HA

WA NN W REem REen s THER LR R

N L N o B S Y € e R G e R e
2014 2013/10/8 2014/1/22 2014/2/12 201472124 2014/3/6 2014/3/16 106 21 159
2015 2014/9/23 2015/1/8 2015/1/30 2015/2/6 2015/2/16  2015/2/26 107 22 156
2016 2015/9/30 2016/1/14 2016/2/14 2016/2/20 2016/3/4 2016/3/12 106 31 164
2017 2016/10/11  2017/1/28  2017/2/16  2017/2/18  2017/3/2  2017/3/14 109 19 154
2018  2017/10/12 2018/2/2 2018/2/24 2018/3/2 2018/3/10 2018/3/20 113 22 159
2019 2018/10/9 2019/1/22 2019/2/18 2019/3/5 2019/3/14 2019/3/22 105 27 164
Ty 10/5 1/24 2H13H 3H5H 107.7 23.7 159.3

3.2. IRERRIE/HE IR

TN 6 AFEHSEY R I Y S R R 5 B g A AR DG o AT R B, R ER B I Y BRSPS B R
Z4h, HARFIREF TS5 R AR RE, MO REANHE R MR PR ARSI (R 2). B
R E SR E R T 5 2 DG, BRI B ES, HaR S Rk B3 KR .
YRR PR AR PR RS URAE DS R 8 . —0.9013, -0.8607, —0.8195, fE 0.01 /K- I
BE.

Table 2. Correlation coefficient table between the phenological phase of sowing-budding and budding-bolting and tempera-
ture factors

F2 B -UE WE - HEVRASEERTRXREER

E=p B PR PRI RE ke TR Al H B E
I TESE PN 1
R R -0.3962 1
- PR -0.3392 0.9379 1
Aw SRR —0.4342 0.9525 0.7883 1
Al H 0.0227 0.3097 0.6173 0.0082 1
ILEE B HE R 1
W SEHR IR -0.9013" 1
- Relds -0.8607" 0.9579 1
s PR -0.8195™ 0.90278 0.7634 1
R HE -0.5042 0.5783 0.7765 0.1862 1

¥ TFEP<0.01; "% P<0.05.
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2014~2019 M FE Rl - BT BAPD HA 935SR 12.4°C L SPIRIR B ZEN 6.4°C . 2019 FHEFf
EPEWTFHARIRN 10.9°C, 5 6 - TFHAREM 15C; FHRIEHEZ 51T, B 6 £ FiRHE
Zf/b 1.3°C o 2014~2019 FFEILEE 240 & IR . AR HAREREZE 508 7.5°CHI 6.8°C . 2019 I
ERE PR SR BRERZES IRIE 0.7°CARD 1.7°C. 2019 st A K AR MmIE. &
ERwL, BAHREAR AR R, FURIERZ .

R buil, AFERIRARS, WSRAEE MR, WEAR s, URAC, R4 E AN K
33. IREERMNINEMENFIG

BERNEFEAREFENE. BWHE. MRS T

6 RISV AR A DG TR B, FE PRI I N DN Y SR R U OG, EAR DGR
= DUE B HE IR T BR AR AN, FA SR -3 S 5 A S R AR OC BLAE 0.01 7K BB EEAR G
HELL 3d DL RRKIRE. R H BB K&, AHOC 550557008 0.8602. 0.8597 F1 0.8013 (5 3).

Table 3. Table of correlation coefficient between sowing-budding, budding-bolting phase and humidity factors
F 3 BM-UE UE - HEVERPSSEEREFHEXRRR

o SSNSEEES %Kit o .
Wy WHENERSE W ’ﬁm*%;gﬁﬂm- kR RN
R BB R AL 1
M H -0.3076 1
&Hh .
STREE=T5 %Ki
- MH **’?Df;%; Kk ~0.0086 0.8528 1
B "
F K & -0.4001 0.9476 0.9114 1
AR -0.2060 0.9065 0.6836 0.7730 1
e e e Ny H 8z > %Kit o .
MEEMERS  WH ’ﬁm*%;g&”“- Mkl RN
DL E B R AL 1
MWH 0.8597™ 1
HE wae >3dpkt
- " *ﬁ{ﬁﬁ - 0.8602™ 0.7773 1
&
&K & 0.8013™ 0.8967 0.5189 1
AFGHE 5 0.2860 0.7283 0.2971 0.6063 1

: TFEP<0.01; “F®RP<0.05.

2014~2019 ¥ P 22 375 B ) b W9 BHF- 2409 253.6 mm, R H 4 43.3d, 3d DL S 78 5.8 1K,
BEKOESENHK 7.7 d, SFXMEMEE A 74.5%. 2019 FEHEEERMEMEENE. MWH. 3dL L&
RN KL BT 21 R H K AP ARG 2 437314 409.6 mm. 63 d. 8 ¥X. 10d 1 81%, 5 6 4E-F-#tk
2R Z 0.60%. 19.7d. 2.2 ¥k, 2.3d Ffki K 6.5%.

2014~2019 FILEE 24 & AP K & 49.3 =K, WH 85d, HKIELME/KHELS K. 2019 FiH
FIEZRIEWRPENE. SWH. 3d L EERNRE 8 118.3 mm, 15d A1 12 k. 5 2014~2019
P w2 1.4 15, W2 7.8 d Ffit 7.0 d.

S UL, THSRTERR RN I S0 R R N, I R B IR E R TRmER . ILE
BN HEZ, W& s, MiEiEk.
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3.4. SEHAETFIIE/HE KR

ARSI T T R H RN BONI>0"C AR -

JERTIE EE SO EER, TR R, XA SEEREN . AR R, B e
PEN, 0°CRIRSWEIA 2 AR RS, RN SR E £ IEMCH A RE . BIEEH
EIN, >0 CRREAN H R Hoy 5P M5 2RSS, MO% R %07y 0.8597 (0.01 /K-~ L & 2) 1 0.5663
(# 4.

Table 4. Table of correlation coefficient between light factors and phenological length in sowing-budding and bud-

ding-bolting I period
4. B - WE. OE - BYERARNESALREFEYERAKERXRRR

TR 22 035 3 MBS W
LIRS >0°CFAR H RE B LIRS >0°CFR H RE
BE(d) (<) Hu(h) BE(d) () #u(h)
PHB I R 1 PHB I R 1
>0 CHIR(C) -0.2437 1.0000 =0 fg;’/’% 0.8597" 1
H &y H HE
¥i(h) 0.1332 0.5010 1 Hi(h) 0.5663 0.3715 1

VE: **FIRP<0.01; *%/xP<0.05.

2014~2019 3 S 3B R 2 ILTE 05 B N >0°C AR T35 1299.3°C, o #vE i £ 172 2015 FAR
4 1605.8°C, f/bI2 2014 FFIEH 1266.2°C; HIERI %0 377.95 h, H A& £ 74 2014 4 545.2 h,
/DI 2016 4 274.2 ho 2019 AR SEFEFD 2 ILE (5 A A>0°C 1ARIR A 1109.0°C, 5 6 F-FIFHiR L
i/ 189.4°C. HIEIHN 204.8 h, L 6 1340/ 173.2 /NiF, ANF 6 4E-F- 341 1/2.

2014~2019 FILHE 2 H & IV N >0C AR 3508 174.1°C, HIERCh 73.8 ho 2019 4 jH =R
R EYEIA>0C AR 183.8°C, 5 6 (- PIMHILIRE 9.8°C; HIER 4L 55.8 h. 5 6 FF-F¥Ltim
/1> 18.0 h.

Zx BUiB, 2019 SR H EME N GE ], RO E, PRI 27 d, 6 AT
WK 3 K. BEHDGIAE TS DL & AR AEOK, TR, SR E IR

35. SKERI MM E LRI

2014 4E. 2015 4. 2017 4EA1 2018 4E/EA—41, 2016 4EF1 2019 4EIT N —4H. Eb% 2014~2019
SR SRR R ILE I N RS R I, 2016 425 2019 4 (1A% 2% A EL B AL (BT’ R S 2)
&2 A B H B 2 (O 2 300 h). IV H 2 (KT 60 d). #8423 d LU /KIEFE 2 (8~9 k). R
B K(400 mm LA _L); 2014 4E. 2015 4E. 2017 4EA1 2018 4E S5 5 A AL (B R RS ARRTL /D), 6 R0 2
1 H R B X 22 (333.4~545.2 h) WY H AT /0 (25~43 d) FF4E 3 K B LLRIFRE KIS FRA 0 B2 (2~7
). BRI EK(104.7~206.6 mm). F [T RY RS2 W05 A FE I 22 B W RS0 A g S RS, 453
PR RKAFA TYOEIIKE 2, IEER RN EK, FUERRYEIIA S . 45 RRY, BRI
EWEE AN AN, HAY I K T 2B N IEAE . FE R0 2 IR W RS2 IR T e 16 T 5 e
R R T I K 5~10 d S HIE K 4.75d. JTFEIEHIIEK 6.5 d. JFERHIEK 7d, JFEMH
K 9.5d) (14 1).
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Figure 1. Difference of phenological period between two kinds of weather con-

ditions

1. MEXRSEFHHERRATLES

3.6. EI3rE)IER

4 5 kP P WIS SRR 5P ETHEH A SRR AR SC TS A OC R K. DA A
(-1 2L S T I S SR S BN .3, (H ST R 0 ST e AR ¢, JFAE 0.05 /K- ik
WERCE; BOKERFXBEN . 5T, THEE 205, (A5 &SI LRI 2 RS,
WARIB BB EKT . HENRBR S DE 2 BRSNS R0, ERIESEE KT

Table 5. Correlation coefficients between meteorological factors at budding stage and phenological periods from budding to

flowering

5 BHINERRESKERSUBREAELRASMEHREXRY

W mE TFAE4R I TFAEHI FEAL A FIRE Rk H &%

B 1

EjiiE2 0.157 1
FrAeuG 0.6204 0.7264 1
THAEE 0.6184 0.6686 0.927 1
PiRiR= 0.578 0.6721 0.9181 0.9967 1
FHRIE -0.3232 -0.5461 —0.6895 -0.8510* —0.8899* 1

Rk & -0.7411 0.2974 -0.1827 -0.0032 0.0438 -0.2705 1

SLETE 0.4874 -0.6789 -0.0952 -0.2251 -0.2627 0.3953 -0.8751 1

VE: **FIRP<0.01; *# /R P<0.05,

AR A BB A R R S A EOUE . A SRS R IR A A &
TFAE R S G B LA R AT BIBRAH SRR A BB AR &, AT 2o, Al LR EAT,

FE (% 6).
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Table 6. Regression equation between the length of each phenological period and meteorological factors from sowing to

buddin
iaéwﬁ%ﬁﬁﬁﬁﬂiﬂ%%mﬁﬁﬁﬁﬂﬁﬁﬁ
=2y R?
Y s =119.3414 — 0.7736Xy v — 0.0155X; i R?=0.8450
Y s = 147.2228 — 0.7847 Xy s — 0.0164Xs 1z R?=0.5524
Y sriwm = 196.37-2.7861 Xy paym — 0.0241 Xppnm — 0.0162 X3 rpansac R?=0.8155
Y s = 185.9276 — 2.2479 Xy vy — 0.0032X3 rissse R?=0.8012

b Y ORI B (d): Xy A FERIR(C), X FEZKE (mm),  Xs H BRI % (h).

BUETTRED TR, R ZDGE A, PRI 1°C, BRI 1 mm, $iAh 2 ILE Y%
W4i%E 0.7891 d; VX REETHR 1°C, HIRBEIN L/, 3 FP S & Y4656 0.8011 d; PR G
THE 1°C, FEKEIGI 1 mm, G 1N, 885 ST 6 0 466 2.8264 d; P BT
1°C, HRSEIN 1L/, FRAh 2 ITIE RS 46 2.2511 d.

ER MU, WS A SR TS P R AN G, S RE S BURE, X BE 25
AR RS B YA B R . RS A KBTI S 2 B s o S R A AR e
R RIS (8], BT R &7 M AL I AR R ko

4. &L 511ig

X 2014~2019 445K Bl 42 i £ A 00 S G R 15 il SR RS A T AR R B se e o A, 45 R
/I

1) R TS SRR AR DG . AR AR, SRR E I, PRI R AURAK,
A E WA ALK o

2) FEFP 20 N R 2 S B O O, (EAE SR R I SR E I IR R TR A
SRR AL, Hodts & R T35 505 ) 5 IEAH 56 FLAE 0.01 /K~F L BB M55, S 7 i 2 I35 13238 % I 1
MU, DU B E WIS R RO, I E I BN R, e B, it
K.

3) WMAEIVEHIN, >0 CHIREMFEINE A BN TS, HRBESYEIHKE 2 EAHCEAR R
. DERHE N, >0 CRURA H I #0556 8 S EAHDC, FHC R0 0.8597 (0.01 7K-F F i
)1 0.5663. 15 B AR TSI E S B R IR AR, JeIGE, TSR E I

4) B ARV SAEFE R TR B, R I YT RS2 AR AR5 B B L T R R R AR
YIEIAK 5~10 d (G B WK 4.75d. FFIELEIAAEK 6.5 d. FFIEBIAAEK 7d, FFAESHALEK 9.5 d).

5) [ TR, ERMEMEBN, PR 1°C, FKEIGIM 1 mm, 205 Y15
4645 0.7891 d; “FHIRIREETF R 1°C, HIRNM 1 /hE, $FFhE & %455 0.8011 d; IR
w1 1°C, BEKERIN 1 mm, BRI 1 /N, SR A TS I 146 0 2.8264 d; ~FI R AT 1°C,
HEEHEI0 1 /NF, 3 2 A Rk S 1 A4 5 2.2511 d

St WSS SR TSR I E M IR I AN B R, TSR RE R IE, WELE Z E AR AR K
R S5 A B2 5o o SR AR KT G G 1 52 B I R S 05 AR A R, IR E K
WA, 570 2 (GG P P 2 wiT S R Rk

Wl AAEXT PG A 500 BRI 7L rp - A 2 AR AR R AR, AR R R B — AR
KM RRZ, KE_EEBIKREZNEK LB . AR SCIEWE SO P05 1 N <05 R 2=
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(RIS 34t 3 A S S DA 2% Ja I I K S0, A7 BT D SE T s b 0 ok 35 A ok ) ——FE 1 3 At
BiRS %,

E&WE

B B T ARG RS = O 7k 4 T H (2019NNZS204)

SE K

(1]
[2]
(3]
(4]
(5]

(6]
(7]
(8]
(9]
[10]
(11]
[12]
[13]
[14]

rh E 4t it4E % [EB/OLY]. https://www.ke82.com/view/578s248945u0.html

W, PRI, ORI R R KA T[], RO 2@k, 2007, 13(21): 44-46.
T, TRGE, SR SRR R[] TR AR L AE 4R, 2008, 20(11): 97-98.
UL, EXFE. SGEMIMEE = it 7 0], B RHE, 2008(6): 64-66.

TR, PR, e, SF. BRPHTHL X SR AE S R R AT S AE SRR R[] VPR KA AR, 2009,
31(5): 945-949.

XA, i, 2, & MR SR RAFRCR] WL 2 RHE, 1994(3): 36-38.

HE M. /Iﬁé;zx%m*ﬂﬂfﬁ GEA ] bR, 2014(21): 160-161.

IR, Y, i, . WIBHHL X SRR TR KA Kok FHRiEI]. AR, 2014(16): 232-233.

A, BF52E, K. 2014 /ML GRS AE T ARV EFZMTN]. FERIIA SR, 2014, 35(4): 482-484.
Sk, BEEM, A5, & REAMH R TTmSRA KM m )], R R, 2014(3): 57.

XIPE R, BRI, Er‘ﬁ%}lll:/ﬂamétﬁ RS BEMHIRR]. REMS, 2019, 36(7): 86-87.

JAGSE, BECE, HHE, & ST B S ARSI T[], TR AR, 2007, 19(9): 22-24.
RKIRHGE. SRS BRI, E AR AL, 1981(5): 64-70.
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