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Table 1 The irrigation schedule
b MK Irrigation time AMAR
Treatment £k E &t FiEm Y Total irri:ption
Winter irrigation Jointing stage Florescence Milking stage quantity
4b#8 1 Treatment 1(T;,CK) - 1800 1050 1050 1050 4950
47 2 Treatment 2(T,) 1800 1050 1050 i 3900
455 3 Treatment 3(T;) 1800 1050 2850
Ko F AT R R 26.87%, BT, M 1.79 15, XA E R KBEE Y
WUE = Y/ET mEZERZERNETRRAANEZREHEKX,

K, WUE HIEY K5 F % % (kg/(hm® + mm));
YHANEHRBZE (kg/hm®); ET HEYHEKE
(mm) o
EYFEAKE
ET=P+I-AW
He, P HREKE(mm); I AKX E (mm); A WHE
HEKBMHEL(mm) BBBRENRELHALST
BT KRS R F T AR IEE 20 m
BTF) o
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Table 2 Difference of spikelet traits under T,

BEER 20 R B2 o et
Spikelet trait Mean Difference range Range  Sundard deviston  Cociciont of
variation (% )
1 BN L3R Ratio of one-grained ear 0.09 0.05~0.11 0.06 0.02 19.24
2 R/NR LB Ratio of double-grained ear 0.22 0.17~0.27 0.10 0.03 13.10
3 R/ % Ratio of tri-grained ear 0.34 0.26 ~0.40 0.14 0.04 13.15
4 B/ H % Ratio of four-grained ear 0.24 0.16~0.30 0.14 0.04 18.25
TR /MEH # Ratio of invalid ear 0.12 0.09~0.16 0.07 0.02 17.77
B E Grain plumpness(g) 1.60 1.19~2.07 0.88 0.4 15.00
A Grain number per spike(grain) 29.46 24.98 ~ 36.98 12.00 4.00 13.59
WUE(kg/(hm?+ mm)) 11.80 8.92~13.95 5.03 1.30 10.98
P& Yield(kg/hm®) 4995.45 3709.05 ~ 5944.5 2235.45 537.05 10.75

2.2 BHARSEFEMASFERENEXSHT
MESHER(RS~FT):FEMWIEES
KL ETHERBEEEX(r;=0.96"",r,=
0.87" M r;=0.97"" ); BRBET M T, FOET
5=BRMWIUEHXAREE  ETLAXHTEEER

HX(r=-0.58",r,=-0.53"), MEET, T,
AUETEREBERBEERXKTE(r=0.82"",r,
=0.78""),5 WUE 4B X HRXEEFKE(r, =
0.53",r,=0.50"),M#E T, 4T 5 WUE fup= &
ERBEEMR(r=0.73"",r,=0.71""), 5%
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Table 3 Difference of spikelet traits under T,

BHER ¥y EREH m % IRRH
Spikelet trait Mean Difference range - Range Standard deviation vasiation (%)
1 B/ EB H 3 Ratio of one-grained ear 0.09 0.06~0.17 0.11 0.03 33.47
2 B/NBH ¥ Ratio of double-grained ear 0.21 0.16~0.27 0.11 0.04 17.27
3 B/ 3 Ratio of tri-grained ear 0.45 0.33~0.53 0.20 0.06 14.21
4 B/ Ratio of four-grained ear 0.25 0.19~0.30 0.11 0.03 11.44
XX/ HE Ratio of invalid ear 0.11 0.08~0.14 0.06 0.02 14.03
PR E Grain weight per spike(g) 1.79 1.30~2.45 1.15 0.31 17.19
R I Grain number per spike(grain) 31.75 25.24~37.9 2.712 3.2 10.28
WUE( kg/ (bm®* mm) ) 13.66 11.65~17.18 5.53 1.34 9.84
& Yield(kg/hm?®) 5218.90 4735.5~ 5122.275 986.78 331.94 6.36
F4 LEFTISTABBBERTIHEANER
Table 4 Difference of spikelet traits under T;
BRER i ERHE i R ZREM
Spikelet trait Mean Difference range Range Standard deviation elficient of
variation (% )
1 B/NBEHL 3 Ratio of one-grained ear 0.05 0.02~0.07 0.05 0.02 34.99
2 B/MBH# Ratio of double-grained ear 0.20 0.16~0.25 0.09 0.03 14.56
3 R/NBHH Ratio of tri-grained ear 0.36 0.18~0.47 0.29 0.07 18.82
4 R/NBE LR Ratio of four-grained ear 0.26 0.17~0.33 0.16 0.05 18.34
TR Ratio of invalid ear 0.13 0.08~0.42 0.34 0.08 63.01
BB E Grain weight per spike(g) 1.61 1.23~2.62 1.39 0.43 26.87
MBI Grain number per spike(grain) 28.73 23.99~34.34 2.74 3.06 10.65
WUE(kg/(hm” * mm)) 10.90 10.11~12.64 2.53 0.69 6.30
7% Yield(kg/hm?) 4734.06 4354.5 ~ 5362.42 1007.93 289.91 6.12
x5 T FHETHARBERE~ROEXSH
Table 5 The correlation analysis between yield and spikelet traits under T;
ZMER Trait x1 z2 %3 x4 %5 x6 x7 %8
22 0.02
%3 -0.31 -0.58"
x4 ~0.09 -0.12 -0.58"
%5 0.07 0.07 0.17 -0.69""
%6 0.29 -0.27 -0.25 0.60" ~0.53"
%7 -0.05 -0.08 -0.28 0.60° * ~0.50" 0.82°"
%8 0.15 0.03 -0.18 0.27 ~0.30 0.53° 0.24
29 0.14 0.02 -0.17 0.20 -0.11 0.46 0.11 0.96°*

H (1) 21.22.23,24.25.26.27.28 .29 SF I RAR 1 R/NBEL B2 R/MELB IR PMBHEARNBHE TR/MEHEE BT R
BWUE Fi o (2) » RR0.05KFB¥, » » XA 0.01 KFR%,
Note: (1) 51, 22, 23, 24, 25, 26, 27, x8 and 29 refer to the ratio of one-grained ear, of double-grained ear, of tri-grained ear, of four-grained ear, and
of invalid car, grain plumpness, grain number per spike, WUE and yield, respectively. (2) * and * # stand for significance at 0.01 and 0.05 level, respectively.
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Table 6 The correlation analysis between yield and spikelet traits under T,

ZHER Trait 1 22 %3 %4 %5 6 %7 x8
22 0.31
%3 -0.73""* -0.78" "
v x4 -0.34 -0.56" 0.40
25 0.05 0.04 -0.34 ~-0.13
%6 -0.06 0.18 -0.02 0.19 -0.55"
%7 -0.08 -0.19 0.24 0.37 -0.63"" 0.78" *
%8 0.07 0.16 -0.11 ~0.21 -0.11 0.50" 0.39
29 0.13 0.38 -0.31 -0.43 0.11 0.29 0.03 0.87°"
H:(1) £1.22.23.24. 25,2627 28 . s9 HHI RN I KABEE2H/PBEEI R PBEE 4B PEEE EHPELE BEE B

¥ .WUE fi=R, (2) *RN0.05KFB¥,* »RK0.01 kKFEH, .

Note: (1) #1, %2, 23, x4, x5, 26, 27, x8 and x9 refer to the ratio of one-grained ear, of double-grained ear, of tri-grained ear, of four-grained ear,
and of invalid ear, grain plumpness, grain number per spike, WUE and yield, respectively. (2) * and * ¥ stand for significance at 0.01 and 0.05 level, re-
spectively.
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Table 7 The correlation analysis between yield and spikelet traits under T,

HHER Trait z1 z2 %3 x4 %5 %6 %7 %8
%2 0.68"*
%3 -0.72"" -0.28
24 -0.57" -0.24 0.28
25 0.51° -0.12 -0.78" " -0.64""
%6 0.65° " 0.29 -0.77" " -0.47 0.70° "
%7 -0.27 0.06 0.28 0.40 ~-0.43 ~-0.41
%8 0.49 0.25 -0.47 -0.40 0.44 0.73°"* -0.58°
%9 0.52° 0.26 -0.52° -0.42 0.48 071" -0.53" 0.97°°
H:(1) £1.22.23.54.%5,26.27 28 29 BN I WM BEUR 2N BRI NP BEELRNPIBERE XM BLE BRE B

¥ .WUE fi" . (2) » K 0.05 KFB¥,« «» £750.01 KFEX,
Note: (1) x1, %2, 23, x4, x5, 26, x7, x8 and 9 refer to the ratio of one-grained ear, of double-grained ear, of tri-grained ear, of four-grained ear,
and of invalid ear, grain plumpness, grain number per spike, WUE and yield, respectively. (2) * and * * stand for significance at 0.01 and 0.05 level, re-

spectively.
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Table 8 The effects of water treatments on yield and agronomy characters

4b 38 1 Treatment 1

XL 2 Treatment 2

A7 3 Treatment 3

EOE
BEE  pmw Tam

BEE  owmy  Tem

B H - Xirdi |

BUS  pes  THE

Vé::n;:y :i, (%;f) (u/}]m’) woqgmin :i (%;:) (iﬁi/}:m’) lOOOTgmin Yield (ﬁﬁ) (¥ /he) 1000- rain
R R I T s
per spike per ha per spike per ha per spike per ha

N20-65 5325.45 28.98  441.60  55.01  5497.35 32.40  492.60  52.89 4743.38 27.18  470.70  45.29
NK-1 5449.80 24.98  449.25  57.3¢  5650.80 26.80 449.10  50.60 5362.43 24.22  499.35  47.05
N2-114 5082.00 36.27 452.40  50.31 4735.50 31.17  487.80  44.59  4354,50 32.08  485.25  40.32
%258  5063.55 27.38  460.50  52.27 4814.85 31.18  455.55  46.86 4706.40 30.42  487.35  43.33
¥ 114  4626.96 27.18  443.40  49.15  5113.80 31.00  456.60  45.22  4809.53 34.34  427.20  42.36
#96-97 5259.30 26.96  466.65  52.86  5103.23 33.16  431.40  49.53  4653.45 30.79  481.65  43.92
% 920~-1 4613.76 34.36  416.25  57.17  4992.08 33.76  487.35  52.67 4875.68 27.22  470.70  45.23
A9 -1~23 4849.20 30.00 483.75  53.25 5116.43 32.42  479.55  49.52 4584.68 24.40  467.10  43.58
N96-14 5500.05 25.89  480.00 57.49  5613.75 37.96  443.10  54.49  4582.05 26.73  500.55  46.28
WK 602 5235.45 33.38  449.70  48.05 5240.78  36.44  400.50  43.53  5179.95 23.99  443.85  38.85
A97F] 5145525 36.98  412.80  48.03  5619.08 31.80 471.60  44.74 4380.98 30.27  421.50  41.01
N4-16 3709.05 27.73  415.95  44.68 4777.80 30.62  432.15  41.22  4447.13 30.98 457.65 38.08
EF 1B 4370.40 25.38  492.45  51.00 5240.78 25.24  494.10  49.03  4462.95 29.80  475.20  41.64
K 96-49 4756.65 25.96  487.35  50.93 5722.28 30.52  458.55  48.66 4928.63 28.27  481.20  43.79
N9-83C 5944.50 30.40  468.60  52.02 5045.03 30.76  432.45  48.59  4939.20 30.21 471.60 43.72
Bi{H Mean 4995.45 29.45  454.65 51.97  5218.88  31.68 458.10 48.14 473408 28.73  469.35  42.9%
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The effects of different water supplies on spring wheat spikelet traits and yield

CHENG Xue-feng' , ZHANG Feng-yun', CHAI Shou-xi?*
(1. Department of Resources and Environmens, Heze University, Heze, Shandong 274015, China;
2. Agronomy College , Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: Fifteen spring wheat cultivars were selected as the test materials in the experiment. Based on winter
flooding (1 800 m*>/hm?) , three treatments of water supply according to growing stages were designed as follows: T, (three
times of irrigation at jointing, anthesis and milky stages), T,(two times of irrigation at jointing and anthesis stages) and
T, (one time of irrigation at jointing stage) . The water supply of broad irrigation was 1 050 m*/ hm? for each time, the to-
tal water supply of the three imrigation treatments were 3 150 m*/hm?(T,), 2 100 m*/hm*(T;) and 1 050 m’/hm*(T;),
respectively. The results showed that the ratio of tri-grained ear, grain number per spike, grain weight per spike, grain
yield and WUE under T, were the highest among all the treatments. The ratio of invalid ear was the highest, while the ra-
tio of one-grained and double-grained ear, grain number per spike, grain yield and WUE were all the lowest under T;.
The correlation analysis showed that the yields under the three treatments were all significantly positively correlated with
WUE. Grain yield and WUE were negatively correlated with grain number per spike while significantly positively correlat-
ed with grain weight per spike under T;. Grain number spike was significantly positively correlated with grain weight per
spike under T; and T, while there was no correlation under T;. The results above showed that moderate irrigation in-
creased the ratio of tri-grained ear which increased grain number and grain weight per spike, and the grain yield and
WUE, while water deficit decreased the grain yield and WUE as the result of the decreased ratio of one-grained and dou-
ble-grained ear, the increased ratio of invalid ear, the decreased grain plumpness and grain weight per spike.

Keywords: water supplies; spring wheat; spikelet traits; grain yield; water use efficiency



