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Abstract: The structure of agricultural planting has been influenced by global climate warming since 1950s, causing a lot

of changes in the planting area and output of winter rape. In this research, the data from 16 weather stations on

accumulated temperature( >0 °C), winter rape planting area, yield and phonological observation in the east parts of the

Yellow River valley in Gansu were analyzed with the methods of mathematical statistics. The results showed that for winter

rape, the planting area was extended about 100 km northwards, 100—200 m high above sea level and the whole growth

_ periods shorted 17-32 days, the yield also improved under climate warming.

Key words: Climate warming; Winter rape

KeETR, SBET AEEFERBRIEEL
B B & [ &, IPCC (Intergovernmental Panel on
Climate Change) %5 = YW iFA5 R 4 15 1Y, 2R TP-8y
SBEFAT(0.6:0.2)C. PTEHSEETREHBHMH
R M ATRBLE , R EEIL MK, B
BHRERTLELHE" ., ERHHIKLELRL
FWER EFNEBT. N 1986 FELE , RECESE
HEAT TN KRUEENRL, #E51T, A X4
¥R 1987—2003 4E H, 1961—1986 4EF+& T 0.7°C,
RESBARBERK, I 1.37C,F . HKEH7
FHE 0.33C.0.40C KX 0.73C, =0 CHB Y HHMT
112C, = 10CHIRFEHHM T 107C, <0CHARRE

HIHMEF W 137C. SEMMRAUNEL, RE
BAZSEMNREIE, BT BLEYENLND
 AMKENFEERD . BEMTEMNMERET
B HAEMRRIIE RS EUFRILB R
B Rl M SRS E IR AL,
ZWEAHNEBEMBEYZ — BRELE
HEHEYH 14.9%, B & 13.3%., TE/MFHEEH
MR ARMK 20 3k, ZSBEEBOREW, 4K
EERFEHEETHRRNEL,

1 #AREHE
HREHREWAMK 16 MK 245 1961—2003

ESTE : HR AR TR TR (265042-A44-017) ; BHL TR Y B BT 4L &2 28 B ST 90 H (2005DIB3J100) 5 B R AL BIR TR P A BB

17307 B K9 B (2004BA901A16 ) H ¥t B -

EEMN: WEMW(1960-) B, HRAERATA REATRF, EENENASKKARHTTHE, E-mail: pujinyong6 @ 163. com

Received (50 A 3§ ) : 2005-08-05; Accepted( 3% H #) :2006-01-25.



1398

B W % #

$nk

FEHEHKERM, HEFFE=0CHEM<0CH
R, A 1987—2003 £ IHME 5 1961—1986 EF 1
HHEERRSKBRELMIEE, REXKRLIR
RIS 20 4 80 FRFAMRRIER (XM 3 5, H
KR, &) R ER IS RN K 7 E TR
(Fh28 ARE, &%), A A HMREKREAFTY
BRKSKRERME, ARES T MR o< IEEEX
AWMFERKMEW., BHERELEAXHEINA
RBEHHEE™ AWMEHEETREERNRAS
HEIT,

BRESH

2.1 SETWEMERXETEEZNRW
FEHB(R D, HRALHR (L) LEFTHHN
290 ~ 301 d, $i/E % >0CHE 2 023 ~2 187C+d, H

2

BE¥A 1392~1512 h, EEE 3 114 ~ 3 382 MY/
o’ KR 263 ~ 314 mm, HHPBEMH—AEPNE
FERIRHLHELEFTHN 1%, =20CHRELH24E
BRI 53%, H MG 65% KB E 71%. &
MEEHERRFNBRE REUEEE,

20 42 80 FRLIK , A FKBARIEBEBER K,
SHERF 6 AXMEEKMEMRBEHMA R
(R2), 0FRE 80 FRMH , AMENEKRE
HBEEBRKOEL, KRARLNERRETNY
B REE, BEREFENYEN L RBR,BR
(A EEERHRBUFIEEK—EE)DO
FERLOERBLT 16d, 5EEFHELKER
LR 4% ;BEHRE(RK)ZEERRE 0 FRK
O ERBAT 4d, HLEFTHEKRBBLER
5%, BMNMEFHHET 17~32 4o

] ZHRESENHERKKER
Tablel The meteorological factors in all growth period of winter rape
qpER L ¥ -t -8t -7t am A
Meteorological E & To emergence  To producing  To first stage To middle stage To last stage el 5
mergence . . . To ripeness Sum
factor . of bud shoots of flowering of flowering of flowering
of seedling
ARX 6-10 208-212 9-11 9-12 11-15 15-18 25-32 290-301
Interval days(d)
20CHRE(T)
Accumulated 102-109 955-1098 69-75 75-99 116-162 208-244 424-459 2023-2187
temﬁeﬂr;tﬁe( =0T)
H R _ _ _ _ _ _ _ B
Sunshine(h) 25-33 854-974 55-66 44-51 66-98 107-128 191-205 1392-1512
PSR
Average radiation 64.8 2044.6 135.3 106.3 183.4 262.8 42.9 3248.1
Eami (MJ/m?)
71(. - 7-13 175-228 6-11 10-15 13-18 21-23 26-32 263-334
Precxgxmtlong mm)
®2 EHREWNHER(A/A)
Table2 The comparison of growth period of winter rape between 1980s and 1990s( month/date)
ww  FE wx DE AL B BB
bR 20 £k EBEFE AW . First stage Last stage ¥ &it .
. ." Emergence . L _  Producing . winter Accumulated
Site Sowing . Stopping Reviving Budding of of Ripeness Sum(d) -
of seedling shoots . . p p
growth flowering  flowering () (20C)(C-d)
E&(so‘ﬁﬁ) 8/5 8/16 1179 3/18 4/6 4/15 4/28 5127 6/18 317 -33 2034.2
Xifeng(1980s)
ﬁ&(%fﬁﬁ) 8/12 8/25 11/15 3/8 3/28 417 4/16 5/16 6/8 300 -3.0 3084.3
Xifeng(1990s)
90 FR5 80 FFRZ
Xifeng 1990s — 19805 -7 -9 -6 10 9 8 12 11 10 17 0.3 150.3
FK (80 4E4R)
Tianshui( 1980s) 8/11 8/21 11/8 316 3/21 3127 4/6 5/8 6/9 302 -1.1 3412.2
7&*(90 10 8/24 9/8 11726 2/28 3/9 3/18 3/28 4/27 5/18 270 -0.1 3551.9
Tianshui( 1990s)
0 RS g0 FhZE 13 -18 -18 6 12 9 9 11 22 32 1.0 139.7

Tianshui 1990s — 1980s

2.2 SHETEXHEHENHESRNTER
SBEEALDRERBMBHERRFESEH. B
FREESETE, BLHME , LHMRERH AR SR

BT RE, FEEREFY K, 20 42 80 £44

B 90 R H A& 3R B B MRHE Y A Lt
H6.7% 73 13.2%, JLEHKT 1 /5, L3k
BERRERE 2% A Y =2640.1T - 1497.8,
R =0.91521 i3 «a = 0.0l BB, Y HEZEG4), T
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Fig.1  The variation of gross harvest of winter rape in Gansu in 1981-2000

£3 HRAAAESHIETAELLERRTRIBBERTRILHOEL(%)R 1987—2003 £ 5 1961—1986 F >0CF YRk &

Table 3 The variation of yield percentage of winter rape to oil crops some counties to some located in the East of Yellow River in Gansu different
years and difference average accumulated temperature( >0°C) between 1961-1986 and 1987-2003
4 Hilt4 HE i Bk E#R BE ER BE T8
Y Gansu Weiyuan Lintao Maiji Qinan Zhuanglang Cheng Ning
ear Province County County County County County County County
1981 3.5 0.0 0.0 19.6 6.4 0.1 75.2 77.3
1985 8.5 0.0 0.0 42.8 1.2 1.1 91.5 97.0
1990 6.9 2.0 1.6 40.5 10.0 1.2 92.2 90.6
1995 6.9 4.0 3.2 61.1 54.9 26.1 50.9 86.7
2000 15.1 7.0 3.5 66.8 61.9 27.9 99.6 93.8
2000 4F 5 1981 FE X %
Difference between 1981 and 2000 11.6 7.0 3.5 47.2 55.5 27.8 24.4 16.5
1987—2003 4F 55 1961—1986 £F
=0CFHREE
Difference average accumulated 102.0 102.8 60.5 72.3 130.8 55.6 104.6

p (20%C) b
1961-1986 and 1987-2003

BAUHAMEEHRNRZEBLRABBIRILE
<OCH BB LNE 400C -d, KELR, LF%
SEEHREBLS, EHEERS,, LAFTREKEE
T, A MR s R 2 T Y /R, 20 42 80 4F
KRBT AR EAMENIFE (-497C-d) EH
(=545C-d) M5k ( - 466C - d) % H1,90 FALL K
METRT AL(HFE: -390C-d, EFH: - 400C-
d, k. —379°C-d), 90 MR 80 FRAMEEH
MAEX AT R T Y 100 km, R NI EF
ERPrANEELVEEBAUIL, LEEE
(-408C-d), ZEF—HSLHMEMENERTE
#FHT 100 ~200 m(HE 2),

2.3 SETEMNLBFEFRAOKN

Bk EFHERSS  SBEMLEER

FEBEMNRBELHMESRKIHNEEZERMER,

XEANKBLMKEEEEAABREN YRR
@, BHEAZSER, XLMEBLICTRMK, kK
FHE B AFER, BN, RZNERE. =
B, EMRAF=KFELFEH[BFEELE—
RHEhESE. RAEXZARNFTER, 4 BHTE
AMEHBEHBRSEEED EASBFRSHE
FEMPNAZTFHSBHEL, FERRITFH -
(H3), HEHFEN Y, =602.93+171.9T ,R* =
0.774,3831t « =0.01 K%, K ¥, IKE~& (ke/
') T HEAFELHKB(C), XFELHKBEFAR
1C, T MEE>Z '] 172 kg/hm®, 20 42 90 £
580 FRME, BN A LMERFK P ERBAFME
. REEFAKFRBEEFHRI  SBEEBRERE
EEREH,
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Fig.2  The changes of the north bound for winter rape planting in Gansu
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Fig.3  The variation of average temperature in winter and climatic yield
of winter rape in Ning County
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