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Relationship between dry matter accumulation of spring wheat and
the water and thermal condition in high altitude area
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Abstract: In order to explore the response measures of crop planting under the background of climate changes, the
staging seeding test was conducted to evaluate the influence of water and thermal condition on dry matter accumulation of
spring wheat in high altitude area. The result showed that the dry matier accumulation of spring wheat was positively re-
lated with both accumulated temperature and precipitation at very significant level. If the accumulated temperature in-
creased 50°C +d, the accumulated growth quantity increased 0.2 g*plant=!+d~'; and if the precipitation increased 10
mm, the accumulated growth quantity increased 0.11 g-plant~!+d~! during the dry matter accumulation period. The
coupling index of water and temperature under different seeding stages in two test years was calculated, and it was found
that when the index was high the dry matter accumulation tended to increase, otherwise it tended to reduce. In the factors
of water and temperature, the contribution of precipitation was more prominent to the dry matter accumulation of spring
wheat in dryland. There was a very significant positive correlation between the final dry matter accumulation and the
yield. The planting countermeasures were proposed according to the features of dry matter accumulation and different cli-
mate conditions.
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FRAEA RS T YRR RS A=
BEEWMNMERS" Y, AN BEEBHRSBEY
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1.1 HERER

RIEAE B A B T KB B O m E R W i
17, Hikk 102°51'E.37°14' N, S 85141038, 4K 2 747
m, FEFHSERN 0.2°C, KR 410 nm £4, 5k
BER, LEBRAF, REMMWFRLX
1.2 BB

M 2009—2010 4F i 47 B Hb 3 /N PL X S AR R
R EAEEIAR ., tilmf . FANEEE S S,
AR 560 kg hm 2, HEAE B WA BF MR K 270
kg hm~2, B & 795 kg-hm " 2JEJE, /NER T, B
ABUEMERE 12.5 kgo 2009 4F 3 A 29 H A th#&F
I, B 74K, o4 PET, BHBHIER,
N EEFLHEF /N K ETAR 120 m, 2010 42585 1 4%
BAL 2000 SF4R T 3 K, B HEIRR. RN B E
A5 2000 4EAHR]

HE B T A L S W L S 7 MEAC R A, i
B TEFOE BT 2.5 g kg™, 2R 1.4
gokg™ !, AR 19 mg-kg™ ', BB 203 mg-kg'o
1.3 MEWMAH

B S SR R S ST BR AR
W, NB/NE BRI 1540 5 ORI A 198 0 & &
B MNEDNEHA 3G 20 d FHEE/NKX 10 3,8
10 d 225 M B R Tl - KA KR, 21
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2.1 AEEBENETURRRNTRNER

BINERGTYREARERAES” (A
1), 537 2009 SEAREHR T Y RAKE 4 MEY
AR R e EE REABRIG, EKBFE 1.16
~2.33 g ik d7 2, AP 3 A KRR,
2010 4F 4 &AM T B AR K B AR A9 B ] H BL7E
ARPE, A KEBE0.93~1.38 gk 1-d7 12
], A5 4 A KRR, HEEKERREH
FEA [FIE AT RE R T4 B AR 2 B K AR AR R B
> ¢S

HEBEEKR, 2009 4F 4 MEREHAKE
H1.73 g #k~1+d71,2010 5 4 MBEHIEHEKE R
1.26 g+ #k~'-d=', 2009 4 H 2010 £ FE3H £ 0.47
gk '-d7l, NFEBR TYRAREBERE,
2009 4 F =9.856, F > Fy o5,2010 £E F =39.905, F >
Foo ,ZRHBE, REME S M EHRATYER
ZRSFERMERECH 0.887, ER B EIEME,
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PR T Bl 1168 B SR R . B RE
K(F D, BB 4 NMEH TR R H % 2009
4E7E 93 ~ 102 d Z (8], 2010 4E7E 102 ~ 111 d ZJA],
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Fig.1 Variation of dry matter weight of single plant of spring wheat under different seeding stages in 2009 and 2016

&1 2009.2010 FRARFBETHRAEHE A FHSKE KRB RitkkR
Table 1 Daily average temperature, accumuilated temperature, accumulated precipitation during

the measurement period of spring wheat under different seeding stages in 2009 and 2010

BETHE H R TY R A 3
P YB umm mk aodion R Rt
2.1 gk BEEE Daily /(mg ¥~ mm™!) i : J
Efy ” ; Accumulated Accumulated . . Yield efficiency
Seeding Final dry Accumulated  average L Dry matter production Yield L
Year ; temperature precipitation : L _2 of precipitation
stage weight days/d  temperature J(C-d-) - efficiency of precipitation /(kg®hm™2) (kg hm~2mm~")
/(g plant™") /(C) /(mg-plant ! +mm~1) g o
1 1.31 102 14.3 1549.0 171.4 0.08 1626.5 9.49
2 1.50 102 4.0 1438.0 171.3 0.09 1779.2 10.39
2010
3 1.70 105 14.1 1622.9 206.6 0.08 1784.2 8.64
4 1.70 111 14.1 1622.9 206.6 0.08 2354.2 11.40
1 2.66 102 13.4 1495.0 250.9 0.11 3421.5 13.64
2 3.3 109 13.4 1459.8 218.2 0.1 3211.2 14.72
2009
3 3.38 96 13.7 1392.0 227.6 0.15 3290.7 14.46
4 3.43 93 13.9 1440.0 221.4 0.16 3283.0 14.83

AT XEERNEREW, RKETYRRER
WEHERR MR SENTYRREEREY
AR R B (R 2), 45 R W W45 R A 4% 399 ) B
B BEK 5B A K BAHREYRREEKF,

HREHEXRB(ER2), A8 M B TYEER
ERB(W)SHEERBCET) BARR)ITERE

REA.

W =-0.192+0.0043T F =36.643 F > Fyy
(5)

W =-0.3424+0011R F =110.882 F > Fyq
(6)

H(1).(2) ABAETYRRENE, REE

W50 C-d, BREKEHMO0.2g- -4 &
JKEIEHN 10 mm, BRAEKEHMO0.11 g+ #1471,
HETYREBAEKE (W) SRBFRGET).
FEKE(R) IS .
W =-0.464 + 0.0025T + 0.009R (7)
F=71.333 F> Foq
HHBPR KRN TR ENTRRE
R AEEER &
FURARAE BT RECH 0. 279, Bk b ElE B 3
4 0.659, BEAKARUEE A R BB K 2 5%, 3683
FEKTET YRR B P FRECK,



1M

XA mIE R DET YRR RS KK R 55

£2 FEEETHRMNEHEK. BEGE
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Table 2 Correlation between water and thermal condition
and dry matter production during the measurement period
of spring wheat under different seeding stages

P #3 BR/(C-d™") RiHBEK /mm
Year Seeding Accumulated Accumulated
stage temperature Pprecipitation
1 0.774" " 0.951°*"
2 0.991*** 0.993"**
2009
3 0.578* 0.997" "
4 0.627"" 0.993°*~
1 0.575"* 0.917"**
2 0.576 " 0.835"**
2010 3 0.441° 0.814""*
4 0.490" 0.825" "

H:« B0 10fFERE, » xi#Ed0.05 FERK, « » »if
it 0.0l fFERE.
Note: %, * * and * * * denote significance at 0.10, 0.05 and 0.

01 respectively.

2.3 BIETHRBRRISKBRUGHBRESH
RMERNEZZTNTYRRRZETR S S

FAUREHEARMEASRET, BLE/NEET

BB HEHSET)
0 T < 0T
My = py (T) = [1/5 +1/V30-T
) 0 T > 30T
(8)
HEEHREKE(R)
1 R > 20 mm
Mg = pw (R) = {(R—S)/IS 5mm < R < 20 mm
T 0 R <5mm
(9)
HEBRRET)
Msy = /‘MZT(ET)

_ {0 2T <50 C (10)
(2T - 50)/600 50< 3T < 600 C
B ERBEBEROBEELST, RIBEZB XA
FRISHEEBAITEERIXEFNRGEBEE
(Yy) ARBEURSF M AR B PR X T /NE R
BEMZEET2K RESAEHENERELAT
K
Im, = #ix(T’R’ET) (11)

yy = 0. 10#@1( T) + 0.4;1,&,&(1{) + 0. 1#@21,(2T)

MERSBREFRSERERE: )
*3 BNZREPKAEHRAEH(M)
Table 3 The coupling index (M) of water and thermal condition during different stages of spring wheat
Y Seeding stages Hek Aocﬂu:\niliated Dmllayi?v?iage R Yy ﬁ%ufli;r/y(segn_ K
Precipitation temperature temperature Accumlation /(g-plant=!)
157 1st stage 0.28 0.05 0.04 0.37 2.66
2 3 2nd stage 0.31 0.05 0.04 0.40 3.3
20 3 3rd stage 0.32 0.05 0.04 0.41 3.38
4 3 4th stage 0.3 0.06 0.04 0.43 3.43
13 1st stage 0.20 0.05 0.04 0.29 1.31
23 2nd stage 0.22 0.05 0.04 0.31 1.50
2010 3 3rd stage 0.23 0.05 0.04 0.32 1.70
43 4th stage 0.24 0.05 0.04 0.33 1.70

THEERIE 3,2009 4FK A BRI 0.37
~0.43 Z 8], T HE Ik 2.66 ~ 3.43 g- ¥k ~',2010
SETK PSS BE 0.29~0.33 Z 8], T4 /& 1.31
~1.70 g ¥k ' K BB HBYUFEENTEY
ARG HETYRBREABREHMNX R,
BRI U EBREKER TR, B HER
PERALHREERE., K RBEHEBERTYHER
BE 2P,

3 TYRAKREXN=BAITE

3.1 BEATYRVREBNFRETRK
KEHEXTE, AR 5SRATYHREME
B(W)REMHA.
Y=0.073 +0.083W (13)
H(B)ABIARATYRREESHEM 1
g Bk, RN 0.083 kg'm~2, R TYRME
BEXTREEWEEHE, —REA T TYERREE

0< T < 30%
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B fmr= B g m.
3.2 BekxEReIERK

H13% 1 A I, 2009 4£48 1 mm PE/KATERTR 13.64
~14.83 kg-hm~ 2= &, 2010 4£4 | mm (KRB
8.64 ~ 11.40 kg-hm =&, 4 MEH T 2010
/5 4.43 kg'hm ™2 K EFBEE, RZFEK.
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1) B F ¥ IR B b/ NE KPR A R R 3R
LAFEmARL R, R F B A R R
Yo E B AK AEEE N, BR T K FRER
YRR MNRRERE, BHF/PERRARBHLH
SBREMFA, TORRROFEER, EBEERYE
hREARESER, FBRRERFHER, TYRTEY
&) , ek A P K TR LB

2) THE RBEBRA KRR BB '
EBLFE SN BHBRATYHRRRES-EER
BETEME SEMHEN KEE R
IR ERER B, NE1F 20104F 41
BHTYRRPYELHKER 14.1C, BKE
189 mm BER T .58 1| mm BEAKF=BEAEPHER 9.
98 kg*hm~2,2009 EFYWHERFAH B FHKERH
13.6°C, /K 7E 300 mm KR T , F | mm K&
H PR R5E 14.41 kg-hm ™%, (/K B H4E 4 LLREAK D
BAEA =B A PERR & 4.43 kg hm ™2 mm~ !, TR
BB MGE S EW PR E—E RN FIRRIE
A BAEHSBA R, BABORHF=2E
oo

3) BRI ENEGT YR KBNS
WA, BRAE KB RTEILBIRG , LLIREK
REW FHHESORTHRERIER. XHART
BER IS B X S B RRE R

4) ERBETREERTHBREERIL XM
FEINEEREABEGRETEABR W EMM, 2
BHENTERS  BRETREAEE. HRESHEE
HESE AP B), FESRFPRT T AR B M ES BB
Rk BRI , RIBES KRBT FEESRBIN , EF
EHATENER TERREEM, KERELER
HUIBFIET 7 ~ 10 d PR, FEHURABTR 15 om LGB

REMTRERRK®], EREHANERT,
ATSE AR RE R [E] , B b AL ) B S 10
dEETTRBERENTR, I EBLEFER
B ARFETR RHBEERGTEEYMAREE,
kb B AR R B, PRIER RSB A
EEZEAR RHBHER TEERE/MER,
BIARHRR, E3 e E—ERE L%
HAURT BRI,

5) ABFEAENLXT RARAL , BRI BT R
BRI SR T R R FRSRTIR X
WREEEETHA —~ENSEMNAME. TYR
ERBEAFRBPFEREMRREEZR, XME
SR 1% Pt [ AS [R5 B E , AT 885 50 3 B &b
KSR KD R EBEREA X, FR
HFEZHWHERRILREWAE, AHE—LHEA
B3,
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