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H R BEF ( Panicum miliaceum L.)EBSIEEEHEHAR
FoR PR, EE L E R

(LHMERARLA|ARY, HIK KK 741020; 2. RATRF, HA XK 741000)

W OE: HENETAEAESAFEAR . EAFRAEEF R AR ESE  RAXRE RBHLLER
BREREMKE 1985~2008 F R F R FABEFREHATT M. 2RRVARBFELFANLTRBEATE
WERTFHEREBATHEEHE -~ FLENA A PHLEAZE BN TF XREFFREURA,2H
% 10.5 kg/(hm®*C) 9.0 kg/(hm**°C) 8.0 kg/(hm** T) & 5.6 kg/(ho® - C) , ERF A K A XX R ¥ AR X,
451 % 8.0 kg/(hm?*mm) 3.0 kg/(hn*mm) \5.2 kg/(hm? *mm) & 5.2 kg/(hoo’ mm); H A A L R E & LA EHE
RBINAKRNEE REAAHR IR AN ER HALRERAEHRAE 1600 m ATENKE A B A M KA

ARHABAEE AR FHERB RN,
REF: KT 484%; 854, 7%
HEAHE: 5162.5  XMIRIAG: A

BFEERE, RBEWF, ENER, R,
By T ETREBX FTERBEEYY, B
BHEEAENE TRAE, EILMERIHRER
ERFHAREN. BRFERNES, SFENE
( Triticum aestivum ) \JK T8 ( Oryza sativa ) ZERBEY A
BAENEHERBRS RREPHEFREHE,
WEXEXEH CUEHEE EASRAELEEK
BRR EHEATHRMMEBE-T,

RFEHRESMBRIFHEEA BHERSY
BEEYEMERN .50, BhF4£4
WIRILRA, AT LA BB ER 4 1M 2(5)E, KR
HEBEERER. BHEAFHALREELSTETH
HAEFAFRABE, BR% 2 250 kg/hnd?, B
& 2H 600 kg/hm’, ELRSBEEMMERT,H
AR AREERHR-Y, SHKBERTF
BFAKETMNER, FYBETFHES~REMNE
i
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Table 1 The growth periods of broomcorn millet sowed in spring and summer in Gansu{M - d)

Ei 2] WA b2 i R ik ] Fik B AXE (D)
Time of sowing Site Sowing Emergency Jointing Heading Flowering Mature Days
T Xifeng 05-25 06 -05 07-05 07-15 07-25 09-25 123
b %R Maiji 04-25 05-15 06-15 07-05 07-15 09-15 143
,S::i:: EE Anding 05 -05 05~ 15 07-0s 07-15 07-25 09-25 143
%M Liangzhou 0415 05-05 0615 07-05 07-15 09-25 153
Hif Fi#¥ Xifeng 07 ~05 07-15 07 -25 08 - 03 08-18 09-25 2
Summer # B Maiji 06 -25 07-05 07-15 08 - 05 08- 15 0-15 82
sowing 48 Dunhuang 07-15 07-25 08-05 08-03 08-18 09-25 82

2.2 ABMEFERAEN
2.2.1 A#BERTAILH BEFRERAEY.KB
MEEKEFERER, HRERERETLEE

B=10CHIHE 2261C ~2282C(F2), WEME
(WM )RR Bh (R RBRERE, £F
7t ~ R B BT AR AR 2 3% 300C

%2 BEFELARBR>10CRE(TC)

Table2 A lated te 210 in growth period of millet
M Sito {Eﬁ-:ﬁﬁ B~ R B ~ e M~ FiE FIE ~ B2 LEFEN
Sowing ~ Emerg Emergency ~ Jointing  Jointing ~ Heading  Heading ~ Flowering  Flowering ~ Mature  Whole growth period
TG Xifeng 2712 599 210 216 1018 2315
# Bl Maiji 196 586 442 231 1262 m7
%52 Anding 128 815 188 194 936 2261
WM Liangzhou 273 702 407 218 1282 2882

RABRGEB(R DANTEBEFEKEETY
BATHSEMNESBEEROTRE 1), 8%
B ERTHEMNE, HEEFARNESR, SEXE
BEMEEWBEAARE. AG)EME -~ FHEHH
REBIBK. EE(T A LA)KA10.5 kg/(hn?- C) ; 5

—4&— 76 ¥ Xifeng
—A— % Anding

15

)
H

M6 ATH)N 9.0 kg/(hm? - C); Fi#E (7 A 4])
H}8.0 ke/(hm® - C); ZEB (7 B LA N S.6
kg/(bm’-C), 8 A LAEFSKBMNERSESE
BB AR, A(e)H -3.0 kg/(hm?- C),

—— 3 8 Maiji
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Fig.1 Integral regression curve of per unit area yield of b

222 IMRTRESRH HEHETFHIERSE
FURAE, ERREFE, BB 10CHES
EMEFHETHXE(R=0.62,P <0.02). 1%
=I0CHRESEMETHEPHXE(R=0.69,P
<0.2)REM=10CRESHEMHEFHRHETHX
#H(R=0.84,P<0.0) LK RE, =10CHES
1 100CRFBEFENAT AL #; 24 > 10C IR M1 400C

n millet and

~1600CH ,P=E&3X1 000 ~ 1 500 kg/hn®, 3 18 3% fin
FRERE. SHEA BN ERKEH I AKRBRES
LREAHETFIAMAORBERERS £ 3RH,
BEARME (ER)EFBETHRBFARM; R (%)
BT (M (B8 ) R B A 3 X 3B R R
BP(EE)EMABTERR,

age temperature of ten days
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Table 3 The heat condition of multiple cropping millet FHEHEE(R=0.4256,P<0. 1) REE 6 A#
LEHY > FekKBSBEFHEHRXE(R=0.6324,P<0.05)8
mise  HOD RROCG R B, TEM 7 A GRAR SR A MRXE(R =
temperature( > 10T) 0.3124,P>0.1) R EBl6 ARKBREEFHEFHH

%8 Durhuang 0716 09-28 u %HE(R=0.3243, P> 0. D E R BB BHRREK
BM Limghou 0721 0926 1376 B EIHA T (R 1) BIR, B HIEF ~ i 239
ER dodvg -3 0o 50 R B3 BT 7 R 4 B (B 2) P BRR

FB Maiji 06 -22 09-26 1848

B(ER)M AG)RERES S Add -5 ATH,
B (ZE)RERHED S A LA ~5 A, BR
2.3 BARHEFEROKM (B RERLEE 4+ AFH. S ATAURE, &1
BEF RN ERUN, KB REON AR 1,32, BKBRX BT R B REEERM, KPR (R
BAREDFEMBEDR, pREEFOMERE  E)6 ATH AG)EE 8 kg/(hm’ - mm) , B R (T )
(F) 2B YHRABRERLTUKEEKEE 6ATH AG)EN 5.2 kg/(hn’ - mm) , BE R (F
(F4):BH (ZR)MH RSB, AARLHER, K BOTATE AG)EN 5.2 ke/(hm’ * mm) , T 7E (F
AEBRERERTFERBE AAGMNEKSE M6 AFE AG)EN 3.0 ke/(hw’* mm)

F4 HREFEEWHRMEKR(mm)
Table 4 The precipitation in all growth period of broomcom millet

WFh~ HE~®]Y B~ s - FE FIE - % SEEN

Fi¥g Xifeng 07-05 09-25 1641

KA Site Sowing ~ Emergency Emergency ~ Jointing  Jointing ~ Heading  Heading ~ Flowering  Flowering ~ Mature Whole growth period
FI ¥ Xifeng 14.8 82.7 36.2 40.8 194.6 393.9
F B Maiji 34.3 60.4 65.8 26.1 172.6 370.5
%S5E Anding 16.7 100.2 20.7 26.8 131.9 29.3
WM Liangzhou 6.4 30.2 20.4 8.3 69.3 134.4
—&— T ¥ Xifeng —B—% B Maiji
= 10 —k— % % Anding —>— 5 M Liangzhou
g
B
£
2
I
-10 40/8 Ten days/Month
M2 AkKBRSETFLERIREHE
Fig.2 Integral regression curve of per unit area yield of b n millet and precipitation of ten days
2.4 ARMEFFROAKN 14.6%2), BFEKEEHEATRLREGRT

RFRERREY ERMMLEPEELXNER [AE.RAEEREL, ARATEEMNKG 69%. 2
MERRBEEEE. AAREHA WREXEK WU BRAEERSAGNERBNKSYHETF
REVBRETRAEXBERBRY 15, FEE D> HEEEHEREZE(R=0.826,P<0.01),

25 HRSWERFELEANRAMME (L)
Table 5 The sunshine duration in all growth period of broomcorn millet

.5 Sie WA-HE HE-RT RE-MW BE-FE FA-RM ey
Sowing ~ Emerg Emerg ~ Jointing  Jointing ~ Heading  Heading ~ Flowering  Flowering ~ Mature Whole growth period
Fi# Xifeng 87.7 255.4 80.0 80.1 392.1 895.3
F# B Maiji 137.3 215.7 129.7 7.4 383.7 827.4
% 5E Anding 7.3 400.2 7.5 82.1 382.9 1020.0

%M Liangzhou 167.1 371.6 172.6 89.5 580.9 1381.7
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3 5t

RTREREY RERETFEMNEEEW
HF. 8~ FEGBRSEXEFO=’ERER
RHHB, BPR(EE) A LASKBMERENOER
B3 10.5 kg/ (hm?- ), W7 (FM )6 A FAIKEX
RN 9.0 kg/(hm?- C), B IR (i ) K B 7R
BEREFARBEAXRBELERZRE, FEZSA
TG HELD, BKBREWEREFEFEHS—
FERF,ERVEFTHARD (ZE)6 AT AH
Rk B 3 7= B B 03K 8 kg/ (hm? - mm? ), 8 7 (M )
BRFMERTRKKRES G EBIEME, BKEXH™
BB/, EERFEKYA,REFRE(ER)5,
EHEEABEF=EEWRK,

BTFEHRNBEESKBERHEARIMERE
MIEX R AN E AR A, ZHRRER
B,RY ~ RO RE B VETHAEK
REBROAKREAE, HHBEERET1600 m
MERXRBESHBEAIRFHERZEFTRESR
BB EG  REBREFHREMEBZ —, B
36N UL K RBE P X R BAFHERFA
B ABRAGBHRERTERETHER, I
FHRELER. BZBTERKEFRERER
K, MEFHERE SR, WRABHERY,
HERTHHEEAEBNINBRZ —, BARERETE
RIET 1100 m W HHF  BEHFHLETFHRER
MK &4, Bl TRFXBEFTHNERE D, 3B
FHRRE—EEW,

RFBERNEARER EOR, £FRAWYAE,
R B AR E YR A EREY
FEEREKE 400 mm £ F W R BERL XA FHE
R NBETRTHER T, REAA MMM
WA GEYMEL R, MR KIEYHIER R L H
HEAEE, SHEBEFERABRFGELREFNRR
BB ARE X R oK S ERE KA
RERBENRARY; AEHER, R4MALESS
BRR, REEEIER, EmAES LR E B,
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The potential response of wheat yield to regional climate change and meteorological
factors in the arid plain north of the Weihe River

WANG Bao-liang''?, PAN Xian-zhang', LIANG Yin!, LIU Tong', YANG Xuan',
MU Huan''?, SU Chun-li*, GUAN Qing-wei’
(1. Institute of Soil Science, Chinese Academy of Sciences, Nanjing, Jiangsu 210008, China;
2. Graduate School of Nanjing Forestry University, Nanjing, Jiangsu 210037, China)

Abstract: The path analysis was made between meteorological factors and yield of wheat in Changwu County in the
arid plain north of the Weihe River. The results showed that: the major meteorological factors which effected yield of
wheat were precipitation and surface temperature. Precipitation had great effect during sowing to seedling emergence
stage, while surface temperature had even more remarkable effect during the stages of tillering to overwintering, tuming
green to jointing, and filling to milk. During past 50 years in this area, air temperature had a rising trend significantly,
basically identical with global climate change. With great fluctuation, the annual precipitation had a decreasing tendency
in general, especially during sowing to emergence period. The ground temperature had an increasing trend during turning
green to jointing period, with a greater range after the year of 2000. So it was good to improve the yield of wheat by cli-
mate warming, but with a fluctuation of precipitation, it was hard to make sure the yield under the regional climate

change.
Keywords: the arid plain north of the Weihe River; wheat; yield; meteorological factors; path analysis
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A study on eco-climate suitability of broomcorn millet
( Panicum Miliaceum L.) in Gansu
PU Jin-yong', YAO Xiao-ying?, XIN Chang-ye', YUAN Ya-ping'

(1. Tianshui Agr logical Experiment Station , Tianshui, Gansu 741020, China;
2. Tianshui Meteorological Bureau , Tianshui, Gansu 741000, China)

Abstract: Broomcorn millet is main minor crops in Gansu. To investigate the eco-climate suitability of millet, we
analyzed the influence of climate factors on the yield of broomcorn millet with the method of integral regression in
Xiefeng, Maiji, Anding and Liangzhou districts from 1985 ~ 2008. The result shows that water and heat have different
function on the yield of broomcom millet in different regions at different periods in which the highest value of ten-day av-
erage temperature on the yield of broomcom millet in Anding, Liangzhou, Xifeng and Maiji are 10.5 kg/(hm?- <), 9.0
kg/(hm*-C), 8.0 kg/(hm®>-C) and 5.6 kg/(hm?-°C) respectively in heading to flowering periods and the highest
value of ten-day precipitation on yield of broomcom millet are 8.0 kg/(hm® © mm), 3.0 kg/(hm® «mm), 5.2
kg/(hm?*mm) and 5.2 kg/(hm®*mm) respectively in jointing growth period. It also shows that the sunshine can satisfy
the growing of broomcorn millet in Gansu. The most eco-climate suitability area is in the plateau of Eastem Gansu, the
basin of the Weihe River and the irmrigation area below 1 600 m above the sea level and Dunhuang Basin in Hexi corridor
and the most potential eco-climate suitability area is Middle Gansu and Northeast Gansu.

Keywords: millet; eco-climate; suitability; yield



