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Table 1 The irrigation date and amount under sprinkler and surface irrigation conditions
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Irrigation method Irrigation date (y —m™—d) Irrigation amount (mm)
_— 2004—04—08 49.0
e 2004—04—24 50.0
Sprinkler irrigation 2004—05—92 51.5
b T VRE T 2004—04—08 89.7
2004—05—22 71.3
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Fig-1  Dynamic change of dry matter accumulation of winter wheat

under sprinkler irrigation and surface irrigation conditions
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Table 2 Partition rates of dry matter accumulation in various organsunder sprinkler and surface irrigation conditions

B Growth stage

wHE W7 oo -
Organ Irrigation method 3 BEH] LaE R FLaM I
Tillering Jointing Heading Milking Maturing
s 57 Sprinkler irrigation 46.6 a 32.8a 25.4 a 17.3 a 12.0a
Leaf AT EEE Surface irrigation 45.7 a 33.7a 24.3 a 15.5b 11.0 b
Ex W Sprinkler irrigation 53.4 a 67.2 a 62.6 a 44.8 1 35.7b
Stem and sheath i 7 3 Surface irrigation 54.3 a4 66.3 a 64.0a 49.3 a 39.2a
it 557 Sprinkler irrigation - - 12.0 a 10.3 4 7.8 a
Glume AT EEE Surface irrigation - - 11.7 a 10.4 a 7.6 a
Fhr 5 4 Sprinkler irrigation - — — 27.6 4 44.5 4
Grain Hb T E T Surface irrigation - - - 24.8p 42.2p
AP FIARE AN R T8 FORTE 0. 05 K FERBE, TH.
Note: Different letters mean significant difference at 0.05 level, and the same as follows-
x®3 BEMMEERRGTLNEESETORBEEMELE
Table 3  Exportation amount and transformation rate of dry matter accumulation
in various organs under sprinkler and surface irrigation conditions
o . AT & PRI T LETRR B
T 3 . . I el
Lerigati thod 0 Dry matter accumulation Dry matter accumulation Exportation amount Transformation
rrigation metho rgan at heading (kg/hmz) at maturing (kg/hmz) (kg/hmz) rate( %)
M F Leaf 2034.8 1326.5 708.3 14.4
o = 5014.9 3946.5 1068. 4 21.7
Sprinkler irrigation Stem and sheath
FF% Glume 961.3 862.3 99.1 2.0
M Fr Leaf 1964.7 1145.1 819.5 18.7
Ho [m.ﬁéf{% ) = 5174.4 4080.0 1094.4 24.9
Surface irrigation Stem and sheath
5t Glume 945.9 791.9 154.0 3.5

e

5T HE ANt [ R R A T &/ 2 AR R AN 4T f5 T4 B X T L ST 3R

Table 4 The contribution rates of dry matter accumulation before and

after heading to grain weight under sprinkler and surface irrigation conditions

AT T4 Accumulation before heading

S T4 Accumulation after heading

Wy
Irrigation method

1 t # (kg/hm”)

Exportation amount

SRR TR (6)

Contribution rate

SRR IR (X0)

Contribution rate

1 1 (kg/hm”)

Exportation amount

I Sprinkler irrigation 1875.8

HbTH HEVE Surface irrigation 2067.9

38.1

47.1

3043.4

2325.2
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Table 5 Yield and yield components of winter wheat under sprinkler and surface irrigation conditions

b ARREEL TFHRLEL R T i

HE T S . S 0 T
Irrigati thod Valid panicle Grain number Ripening 1000 grains Grain yield
rrigation metho (10*/hm?) per panicle percentage (%) weight (g) (kg/hmz)
R 372.4 4 33.7 84.3 45.89 4 4854.95 4

Sprinkler irrigation

o I HE R 378.8 a 32.9a 78.4 b 44.66 b 4363.56 b

Surface irrigation

RO TR E AR A TR (2004 — 04— 08) ZWERER (2004 — 06— 15) LN ZRIK S FI AR
Table 6  Water use efficiency of winter wheat during jointing stage(2004—04—08)

to harvesting stage (2004—06—15) under sprinkler and surface irrigation conditions

S -3k B Ve T e BiRE FEKE KIS PR
E 7T . o - .
L Decrement of Precipitation Irrigation Percolation ET WUE
Irrigation method 3
water storage (mm ) (mm) (mm) (mm) (mm) (kg/m )
" 81.0 89.7 150.5 —3.2 324.4 1.49
Sprinkler irrigation
o T 128.0 89.7 161.0 19.4 359.5 1.21

Surface irrigation

3o ik

AT 25 SRR BH . 50T B [T AR LG FE A/
KA R ETII (7 BE ~ 1k ) IR SR E T &
INZEH EIR TR RN (B TE A /N AR
Hh i S (AR RS ~ F A 40T ) - WERE A A T A R T
JRAIFR S HT S B B S v T T R R T
TERHBERT WEREFN M R S 1 &4 B T
ST W RS R RESR I, BERESR T
R FPRLR A T B B2 42w » 2RO T o
IIFRF AR W S 1 i e L BT 2R B I )
BB e AL AR A AT T o T R TG L RS A2 7 1 T4
JHORERFRL ) BTk 2355 b T V8 TG 0 35 8 v WS R AR
TANERGE AR TR 7R I o A R
BT 5.9%.1.23 g 491. 4 kg/hm”, 22 SAEALIE (] #
B,

W AR T E TR SR TS 4 /N A R 9 B 2R K Y
72 S it U RE XS 4 /N T SRR R AT X PRI %
SRR R, B T 45 R BRIk
T Ja 73 BER 3 AU T b e R K B
REOK WG, 7 BRI 2 A RE K AR ) BE R &
R BB W TR AR T AE 0 BE R PR 70
AR, BRI, 55 S5 40 T AH L b T B T8 5%
PR TCR I BER 2 - BE T 7y BERUR 0 - AE AR TR F 1A
BT RRE - WURE 22 A% R A 2 38 A0 4t i FE T8k A%
P REAMS, —FHUAZRY, MRS
AR B ISR T B A P B K, Je RS TG

By BERITET S B B A Rt 2k T HA B A=
PR R AR N T A U B A
K INEAKEI TP A P B AR, PR SR 4R
6T BRI AL

HHFFIE S KA S ARG S A AR K S5
T SRR A K ZE B 5 KO S B B A
BE M L AR5/ s I 43T B AR A G
MRS E A B AR e W A K
BN, KRR KR S, B T K4
TEARN I A= B W Bty 4047 VA T AR A4 KA RS 158
WESAF S IR A B AT BB B T A& N B IR 3
KU B S S B K S SR T4 R AE 2
P B AR AL AR T4 BRI T A P e
(MR 05 ) FIOFPRE P B 23 TE 8 B2 DR PRE P £ 4
i,

A AU R RS 8 tEORPRLE S 0 ol R T i
D TS R HROE KA & B B ) 58 A 7 4 4y
Ve I pr sk R SR T R AR
PR EERG, SRS R g IESe, 18
JETA B T R T DRI, 5 8 1 VEE R S5 14
AR LL B S S AU A 7 1 T4 R
TR AR, R W S N &N
R IRAR, R E & B, AR TR a7
UL Sl bR T LR A T A 1 T4 B A
o . T LA FCA S T4 O R (0 SRR s . A
TRk E A



56 TR XA ATFE %26 &

. (9] BEZAE. BOMERE (R4 K 4 A TR BT AR 9 30— B
Py AT R E RSB S A B 2005,
(1] FNFUR. BERR IR . X W22 Wl & /N3 Ak - B 7K 4 43 A 5 iE 10 A% BID] jt\i'*ﬂﬁ?jﬁﬂ%%m SPETFL
o o [10] 165? BB W ﬁ#é*ﬂf@[ﬁ]{é:ﬂjﬁtgjbz; /Jf
21 B W B 5 BTN KR 8 iiﬂf%’*%ﬂ”'%E*iw%wn’ e
(3] I Al 22248, 2001, 6(5) 30— 34. T P p
: . , . ok A U=
(3] XU HEBRAE. XL WO A N LR B Rt ) i;ﬁﬁ;:ﬂ o iﬁ;ﬁj};ﬁ \zgd\li ?fﬂiﬁn%
KE7KAY T RCR G B2 (1] - Ak TR 4 2003, 19(6) B s e .
i [12] &5, WA BRI KRB A F & 2200 T4 R
o T e 2 R FE R 1], 2 22482005, 25(5),
(4] BhHE HEBEE. XU 55 WOl R M A P 4 1k P SRR L] AR 20 2 0,

80—83.
AR A2 LRI ZE [T] Al TR 2241, 2005, 21 (1), X - o
16—19. [13] LM ROEY M 7 & S A & /N2 T B

(5] HESEA E SRR A 22 B K A N SRPR SRR RRAR RGP AR
BRI B A 24, 2001, 12(3) , 39— 400, 2. 2004, 24(1), 55708,

(6] WibE KR EEE S TR RRR ARy () oo RSB IRE AR A RRE TRRREREAS
B ERBFIEL) ] f4 i 1907, 23(1) 8285, L] ARAFH, 2000, 26(2) , 1637170.

(7] XIKZT. b B d Sk E%T{Eﬁgﬁ_fﬂﬁ_r%ﬁfu? [15] YaoS M. Kang Y H. Liu HJ. Effects of sprinkler irrigation on

ZLs ) ) . 7 MV YD AN AR

TSR] (E R 2006, 32(11) , 1723 — 1727,

[8] Z4FHS . 85 SETTAHIA N TR T 9B B A T
BEPETT ] K AR 2005, 19 (1), 173176

photosynthes is features of winter wheat [A]. Huang G H.
Pereira L S Proceedings of the 2004 CIGR International Con-
ference[C |- Beijng : China Agricullure Press, 2004.454—459.

Studies on dry matter accumulation, partitioning and translocation in winter
wheat under sprinkler and surface irrigation conditions

YAO Sumei”’. KANG Yuehu' ", LIU Haijun'
(1. Key Laboratory of Water Cycle and Related Land Surface Processes, Institute
of Geographical Sciences and Natural Resources, CAS, Beijing 100101, Chinas
2. College of Life Science and Technology, Henan Institute of Science and Technology, Xinxiang, He "nan 453003, China)

Abstract . Using Zhongyou 9507 as experiment material. a field experiment was conducted to investigate dry
matter accumulation, partitioning and translocation in winter wheat under sprinkler and surface irrigation condi-
tions- The results were as follows: Compared with that under surface irrigation condition, the total amount of
dry matter accumulation of the winter wheat under sprinkler irrigation condition was lower from tillering stage
to jointing stage: while the total amount of dry matter accumulation under sprinkler irrigation condition was
markedly higher from heading stage to mature stage- In addition, sprinkler irrigation had no significant effect on
the partitioning rate of winter wheat before heading stage; however sprinkler irrigation decreased the partition-
ing rate of dry matter to stem and sheath, and promoted the partitioning rate of dry matter to leaf and grain, es-
pecially to grain during grain filling stage- The translocation rates of originally stored dry matter of leaf: glume,
stem and sheath transporting to spike were declined under sprinkler irrigation, while the rate of dry matter accu-
mulation after heading contributing to grain yield was increased under sprinkler irrigation- Compared with that
under surface irrigation condition: the grain ripening percentage. 1000 grains weight and grain yield of winter
wheat under sprinkler irrigation condition increased by ©- 9%, 1.23 g, 491.4 kg/hmz, respectively, and the
differences between them were significant. Evapotranspiration was lower and water use efficiency was higher
under sprinkler irrigation condition than those under surface irrigation condition-

Keywords: sprinkler irrigation; mode surface irrigation; winter wheat; dry matter; accumulation; parti-

tioning; translocation



