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Abstract: Using potato growth and meteorological condition observational data in the cool and semi-humid region over
northwest China to analyze the effects on potato growth of climatic change and the relationship between potato growth and
meteorological condition. The results show that precipitation displays a descending trend, and it changes in a velocity of
—8.329mm/10a change and an annual period change of 3a. It is proved that the temperature displays a marked ascending
trend and changes in a velocity of 0. 144°C /10a. It is also proved that the aridity index displays an ascending trend during
the crop growth period, it changes in a velocity of 0.042/10a, and the tendency is significant from the beginning of 1990 to
2007 year. It is showed that potato needs 150 — 168d, about 2000 —2300°C accumulated temperature above 0°C , about
400 —500mm precipitation and about 900 —1100h sunshine duration from sowing to reaping. It is also showed that potato

tuber growing velocity turns to higher at the 105d after sowing and becomes lower at the 149d after sowing. The time of the
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highest velocity is the 127d after sowing. The inflorescence forming period is ahead for (8 —9)d/10a and the florescence
period is ahead for (4 —5)d/10a because of the warming climate. Except for that in the reaping period, the temperature is
negative to the yield, and it is sensitive to the temperature during the tuber expansion period. The influences of
precipitation and temperature are distributed in an in-phase opposition. Except for that in the seedling and reap periods,

precipitation is positive to the yield, and it is sensitive to precipitation from the bifurcation period to the florescence period.

Key Words: Northwest China; climate change; potato ;growth ;tuber forming

SERG R RS R, A NEEAT REE W E AR RGE =4 Tl il gt . &
LR ML IX, ISR R bR B R 1—3°C R BB A& A BN N 5 FHR A X — Y8 e KR AR
FERN MR . KIRASRE 2B £ BRI E B, A X SRR BR W BIB9S B BN B R E 4%
ERIPGERI R, TR PG b DX XA A AR 15 194 v [, B AR , A5 Ak 3 L BB 0 TR IS 55 , B2 A AR R Y
A Y Y R )| e SN e A U < T 1 B (s ) || R NP W 018 T B 0 0 7 AW £ 3 O ) e 11 5= A s
AIEREYER R E FEER LV RRE ) R B SREEN &N, & BT b X R BRI AR
bR E % R EE R RS — P,

DAERRERAREMRNEFEFEDZ —, At + KT EFRBERSMRZ—. £iHtFAF2/3
UL ERMAEDEE, FmRBAK 3.2, fURF/NE ER KR BE4 6. BREERFE.FAWT
SERT VCETEAT 2R, EIHRARAT SN EERS .. PEDAEMERELA 533 77 hm® 45778 8000 T t,
¥EHAS . DREAWMRIEEZRE LA EEEM. MR EHX ERESREFRZ—,
ZIXIRJE TR AL X, FE X S AR AR e 7 BEBBURR eSS , R E A KRB M IR A RAKBHER R, %
FHMEAREFRIAS . BE, BZ KRS DA R KT M A S W, 3 X — B B A
TE B L35 2R 50 T 56 38 O RHF AR, AR SCHFSE P G IR IR 1 X SR A b R o R E A K & B RZETE A
PRI, Ty % R AR =\l SRR KR
1 HRMWXSMARAE
1.1 FAMN

RITE H IR A IR B R G M55 HAT , b AL T H R A R, B IR OB SR X, % 4R =
2315.0m, EF-HRIR 5. 8°C ; 4EREK & 560. 8mm; [E/KEF FEZE 6—8 A, FE/KE 292. 8Smm, 4 [F/K &
) 52% ; FZEMEKIE 2 TREE, 405020 133.9 mm 125.2 mm; &Z85/0, 5 8.9 mm; HFEIZE, 4K PHE 5 5T
7 5270. 4MJ/m® , AR ES S (B EHRERE =0°CHE) MiEEt -y 3767.0M)/ m? , V¥ A K FE & ( H
KSR E =10°CHia]) S 2092. 8MJ/m? ; 4534 H HRATHL 2184. Oh, 5% & 2422. 4h, £¢/)> 1865. 0h, ToFEHIF
¥ 109d, B 155d, £248 81d.,

1.2 B

1989—2007 43 4L 19a #1477 SR EERK T K= RIE BUE AL IHERL ; 3R 50 B 1 B 5 K L AHE , R
VEWE , SRR XA RS B R S K AR . A R IR B RS AR R R I, E DR EA K EE B
BAANERE, MUEEY AKEE EE HEE, i W ZERENAERKE  TYRM=ESER, 2007
ARSI IR B, ¥ 37 5.7 8 3% 10 HANZE I o [RIEXF b ORI S 5 Bk DA 122 ot b TG S 5 WL 9 ) o

A MR A IZ 5 1951—2007 484 S G 0000 9kt
1.3 SibtERE

SBEERNEHRBERA—-REEFERR, AN 10 a BUFRABEMR R 7T ANSEE R
RPCR BB R A 10 a EER AN,

INBEA TR —RR BT SR 2 43 HE R AT s, S — R R RT3 X SR AR , BRI T REAS 250 M5 5 4R U

http ://www. ecologica. cn



102 £ F ¥ W 30 %

B T AR PR S5 R I RN R BERE S AT S REEAML . /N (BRI IFPREL L, 4 SCR A Morlet
/N RE IR o 7SRRI PR 0K St/ NB A B UL
e KRFTRIEECA R R TREAXBIEME 2 .

_ CZTS—IO
G =—r

X, G N EM A K2 5—10 A FERISE, G AU TR, RZ G B/MEBRIEE; Y T, IfEY
AKZE(5—10 A ) =0°C IR ; C il IR R BT IE R %L, 1§ 3k & FE7E 2000m DLF, € 5 0. 28 i 4k & FELE
2000m A 1,C 4 0.32, CY, Ty g RARZER ST R AFBEEAKRE™ o Ho0, 8RB EIH  Logistic 4
LREGIT T T
2 SELTHEHE
2.1 [EKEZL

PR X fEK B AERR L2 TR oK B2 i 2R G %y - 8. 329 mm/10a (& 1a) , &
7K Cubic P2 B —WEEIW ANk, N y = 0.0057x° — 0.541x° + 13.459x + 514. 16 (y HFEKE
Cubic &8, HERFF,EIHER 1, T FE) , HEHEAF R EHKRE R =0.298,i#id « =0.05 K%,

g s 16
£ 5 <
g E .%
i g a 8
% & =
&3 =
¥ 4t

Z :

200 L ! 2 £

" 1975 | 1985 | 1995 2005
A4y Year

1955 1965

2007

E1 MRXEKEEHHELE
Fig.1 Annual Precipitation change Curve in the study area
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Table 1 Every decadal anomaly percent of precipitation and temperature departure in the study area
20 4 20 42 20 42 20 42 20 42

F# Factor 50 4E4R 60 4EfR 70 4EA 80 4EfR 90 4E 2001—2007
1950s 1960s 1970s 1980s 1990s

[ 7K BEF- 3 Anomaly percent of precipitation/% 0.9 13.4 2.0 7.5 -9.5 2.9

SR Temperature departure/C 0.1 -0.3 -0.2 -0.2 0.3 0.8
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Table 2 The ration of trend precipitation and temperature in seasons in the study area

ER £ &% HZE ®’ZE &% TERIAERZE(5—10 A 4)
Factor Year Spring Summer Autumn Winter Growth period

[%7K recipitation/ ( mm/10a) -8.329 -4.643 0.577 -3.89%4 -0.378 -6.378

1R temperature/ (°C/10a) 0.144 0.081 0.114 0.114 0.268 0.118
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0.544 jf5T o =0.01 #&546, X} Cubic FRECR—Hr33k, 4 dy/dv =0,3R8 1972 4F J< 1R Cubic bR %k /ME B
YT, 1972 FEJ5 SR Cubic BELET,

FEFHRIRIET 20 228 50 4£48.60 4E4R.70 F4R.80 4,90 FR 4151 0.1, -0.3C, -0.2C,
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Fig.2 Interannual change curve of temperature departure and aridity index in the study area
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Table 3 Ecoclimate conditions in all growth period of potato in the study area

=0 CHE/C

REM a1 K%/ d F# 7K £/ mm H I %/h
Accumulated o X

Growth stage Interval days Precipitation Sunshine hours
temperature

% Fh-H 1 Sowing-emergence of seedling 30—35 300—350 60—70 200—210

H ¥ -2 Emergence of seedling-bifurcation 13—15 170—200 40—50 90—100

A -1E I i, Bifurcation-inflorescence forming 10—13 150—180 30—40 60—80

AL 18, -JF4E Inflorescence forming-flowering 15—20 250—300 50—70 100—130

JF - Flowering-reaping 75—85 1100—1250 230—250 450—500

& Fh-"T Y Sowing-reaping 150—168 2000—2300 400—500 900—1100
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Fig.3 Curve of growth date of potato

NRTE, HEREE AR, B4 RDBRERE A KR E S, B Logistic 4 K i,
Logistie 4 K M BRI, U HT LN -

HEMEEMHXRECHN R =0.898, =401 F _
=125.412,5@13 « =0.01 ZEKLK . mg)

R KB RHCR— 0 S TR K £
E%Eﬁﬁja e g

’ =QX _ kbea—bx =470 426(7.628—0.06:0 E
dx (1 +ea—bx)2 (1 + (7.628—0.06x))2

XA K M BRAOR B 98, 4 2 =0, TR 8 x =
127.2~127(d) B o2k K e ey o =117, 6/ AR Dt
(m*d) . BRZEREFG IIEE 127 K, He2i A K B KT 4 DHERZEKATHS
ik 117.6g/(m *d), Fig.4 Curve of growth of potato tuber

X REE A R PRECR — [ S80S -
d2 d_x kb3 o bxl _4ea bx +62a 2bx
de d 3 (1 +e a- bx)4

2
G050, B0 1 —det ™ 4 o =0 SREHNTT ML, %

xl=M=105.2z105(d),

—M:lw.lzl@(d)

) =

A RN REE 1 B8 A R N AR A R BT 18], 0, 7R Hh BRAR A R e O G248 A R IO 5 B it 1)
RIERZE A K NHERIE 105d THof, i1 2208 A I Ui AR R B B, AAB R G 149d T8, oA 4 MU A 1 SU#E

http ://www. ecologica. cn



106 £ F ¥ W 30 %

HEGER, PEEREA KN 44d, FE LB 149d J5 SR BCHAFTKN,
3.4 SREFEMETEMHXER

PFRX BT W2 DR EERET B KRR X IR 54 ™ & PR TG 78 5 OB
T8 — AL B (& S) , LMEIRBR B, AL, AT, SR E B MR A2 S 2 R 10, BN G
KR, RZIMR . EFE X RECRELEERR
3.5 [PEZNERE™ BV RN KB E
3.5.1 BRI K BUSHE

MIE 6 D8 5 IR BUHR N BREL o (o) LRI LI &, B TR, BRRBGHSN, Ha
BBHE TR, SR D E =B RO U8, IR TR 1°C, 7= R 4K 200—500kg/hm* , BREERY K 7= &
BT IR AR T UK, f) P RIRE TR 10, S E = BRI 1000—1400kg/hm” , s 25 30—35d,
FWOHME R B, IRX SR E = BIE B IERL, R mER A, A FRREHAE 1C, R E &Y
fin 1997kg/hm’

s
<
hs=} .
g 6000
g 0. E 4000
& ® 2000 .
§ &3 oF
o B2 2omf
) BE 4000 -
f- = -6000
L
7 £ 8000
-10000 | | I I I
05-01—10 06-01—10 07-01—10 08-01—10 09-01—10
I} ] Time

E6 DREFESASKERROEEME
Fig. 6 Curve of integral regression between potato yields and
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hm® , B BEZ) 20—30d, SRISCHRE K B X D44 2 7= B B U N 8800, , KBt B R K it 22, R Th 8 i 7=
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Y = 111749.7 - 49.605 Y T + 71. 889R

X,V R ERETRE; YT HERELFTH=0CHIE;R hELELFTHMRKE,

HRELMALE EAHR RS R =0.515, 25047 F =2.885, @1t o =0. 10 fFERL .
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(1) B X IR fK B AE B AR AL 2 T a3, Bk B2t R ML A T 25 - 8. 329 mm/10a, [F/K&E
FETE 3a MAEFR A HAAEME , 3a FABAIRGAE 1964—1970 45y .0 1 Jry BB e B P9 JRT A 9R 3 fc ik, HL A% i B SR B ik
GiikE . MKEDREERKSS—10 A M EBEREKR, BIENR -6.378 mm/10a, SRFERELEHRER
Z BT s, SIBAR L SRR RL AR R 0. 144°C/10a, 1972 £ 2 J5H4E BT, 1EWIAE K Z THRIEEE L
B BE FFHES TG BRI 2L UG T 224 0. 042/10a,20 142 60 AFARK Z 70 FR40 Jy X T
M, 80 AEARH) = 90 LERWNA TG T HIMHBIEEI > )5 , 90 4EAAHI = 2007 4E8] B TBE T4k, THRIEEA B b
Fto FIETCRHS 80 AT 2, Z e Rk

(2) BREERRBEZUFER, IR & W, DR BT Y RS 10a 257 8—9d, FFIEHI & 10a
PRHT 4—5d, MEDREARKEFAH MG, KRR FERZ W22k, DRER
ZARSNRY, SREIEREMG 105d PR, RE R 8 A K RHEAE K B R MRS 127 X
A K B R AT 117.6g/(m’d) o $EFPG 149d FFih, Be2i A K R AR K Ui B 18 A K i A K3
g 44d,

(3) HFRMEEE, BRRBGHSN, EARR BAE TR, SIEX SR E =B MN FU8N , JeZ5KHr &
TE B SRS Ak 2 URK; TR K Bt Th 4% S 7= B T B0 114 22 1) bR 55 28 [) A0 P9 5% il R 50 i 4 22 A 2 4
i, B R T A RCR SO R K B AR BT B SN A , FLAR B B R K B X AR B R B S IE RN,
FE AR B AR TR = BT B WK B AR Ak Uk . 16 TR U BB ZE I KA A B BB 500 D E =
T BN IERRY o

() ERBEERAERT , KR AEN DR EA KR TR BIE B0 A0 2t Z 8, i K,
1997 FERAET I KEBE TR LRI EESRE, SR OREFEWHE T,
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