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Effect of Irrigation Schedules on Stem Traits and Lodging
Index of in Winter Wheat
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Abstract: In order to clarify the regulation mechanism of stem lodging under different densities and irrigation
schedules an experiment was conducted in field. The experiment included 5 irrigation schedules such as no irriga—
tion( WO) irrigation once at jointing( W1j) or at booting( W1b) irrigation twice at jointing and booting( W2) and
irrigation three times at jointing booting and grainfilling( W3) and 3 planting densities such as 180( D1) 300
( D2) and 450 seedlings per square meter( D3) . The results indicated that irrigation had a significant effect on stem
traits and lodging index. Plant height stem gravity height and grain yield presented a low-highdow variation trend
with the increasing of irrigation times. Dry weight of stem and basal internodes per centimeter dry matter output of
stem and basal intermodes per centimeter stem diameter and stem mechanical strength decreased significantly with
the increasing of irrigation times. Stem indexes of W2 such as plant height stem diameter stem mechanical
strength dry weight of stem and basal internodes per centimeter and grain yield were superior to other irrigation
schedules. At the same time plant height and associated gravity height became increased significantly. With the in—
creasing of densities. Stem diameter stem mechanical strength dry weight of stem and basal internodes per centime—
ter dry matter output of stem and basal internodes per cetimeter decreased significantly with the increasing of densi—
ties. And grain yield of D2 was higher followed by D3 and D1. It indicated that spring irrigations applied at jointing
and booting stage( W2) and combining with 300 seedlings per square meter could improve stem quality lodging re—
sistance and grain yield effectively.

Key words: Irrigation schedules; Planting densities; Stem traits; Lodging; Winter wheat

2011 - 10 - 09
973 (2005CBI121106) ( KSCX1-YW-09-06)
(1982 -) .
(1961 -)



A G T A
175 AGRICULTURAE

6
BOREALI-SINICA
o 0~20 cm
15.6 g/kg 1.0 g/kg 90. 3
. mg/kg 32.9 mg/kg 101. 6 mg/kg.
pH 8.57.
o N 210 kg P,0,49 kg K,O 66 kgo
L 40% 60% .
99,
34
(W) (Wo). 1 (Wl :
Wi1b Y. 2 (W2
R ). 3 (W3 N )5
o 60 mm; (D)
180 /m’(DI).300 /m*(D2) 450 /m’
(D3)3 o 3
o S5mx10m =50 m’.
N 35.1 mm.
10. 8 mm
6.7 mm 17.6 mmo.
1 o
1.2
1.1 1.2.1 N N
2009 -2010 30 (cem)
(36°57°N 116°36°E 23 m) 1.2.2 . 10 d
13.1C =0C ( N )
4441°C 584.2 mm (cm) o
7-9 o
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Tab.1 Plant height of different combinations at various growing stages cm
Irrigation schedules Densities Jointing Booting Anthesis Maturity
WO D1 35.9 51.0 68.6 69.8
D2 38.6 52.6 70.2 70.4
D3 38.8 52.9 72.0 72.1
W1j D1 38.1 55.3 71.2 71.2
D2 38.0 55.5 72.3 75.5
D3 42.7 57.3 75.6 75.8
Wi1b D1 38.5 51.5 72.2 73.0
D2 38.9 51.6 74.4 74.5
D3 39.4 53.1 75.2 76.7
W2 D1 36.2 54.2 72.3 75.6
D2 38.6 54.9 73.6 77.5
D3 38.9 55.0 74.9 79.0
w3 D1 36.6 51.9 70.5 75.8
D2 38.7 53.5 74.0 75.8
D3 40.5 55.1 76.0 76.1
2~6

Note: Maturity in the table indicated the waxing period of maturity the same as Tab.2 —6.
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Tab.2 Main effect of irrigation schedules on plant height cm
Irrigation schedules Jointing Booting Anthesis Maturity
Wo 37.8 aA 52.2 ¢C 70.2 bA 70.7 ¢B
W1j 39.6 aA 56.1 aA 73.0 abA 74.2 bA
Wib 38.9 aA 52.1 cC 73.9 aA 74.7 bA
W2 37.9 aA 54.7 abAB 73.6 aA 77.3 aA
W3 38.6 aA 53.5 beBC 73.5 aA 75.9 abA
: 0.05 0.01 3~9
Note: Small and capital letters indicated significant difference at 0.05 and 0.01 level respectively The same as Tab.3 —9.
2.1.2
WO0DI1 10 d W1;D1
( 3. W2D1 ; W3D1 o
3
Tab.3 Stem diameter of the basal internodes of different combinations mm

The basal internode

The second internode

Irrigation Densities 10 d 10 d
schedules Heading 10 d at post-anthesis ~ Maturity Heading 10 d at post-anthesis Maturity
W0 D1 4.49 4.18 4.33 4.56 4.45 4.41
D2 3.86 3.74 4.00 4.16 4.11 4.11
D3 3.78 3.73 3.87 3.94 4.01 3.82
W1j D1 4.25 4.40 4.17 4.42 4.55 4.49
D2 3.85 3.98 4.38 4.37 4.52 4.54
D3 3.81 3.63 3.68 4.11 4.31 3.93
Wib D1 4.11 4.17 4.30 4.33 4.35 4.38
D2 3.77 3.96 3.82 4.17 4.24 3.98
D3 3.52 3.66 3.78 3.94 4.00 3.97
w2 D1 4.23 4.39 4.41 4.46 4.52 4.46
D2 4.07 4.23 4.28 4.49 4.42 4.50
D3 3.77 3.86 4.14 4.07 4.17 4.37
W3 D1 4.01 4.05 4.51 4.28 4.31 4.58
D2 3.92 3.72 4.11 4.22 4.16 4.28
D3 3.90 3.52 3.88 4.20 4.02 4.25
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Tab.4 Main effect of irrigation schedules on stem diameter of the basal and second internode

Irrigation

schedules
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Tab.7 Dry weight and dry matter output of stem and basal internodos per centimeter of different combinations mg/cm
Stem Basal internodes Dry matter output
Irrigation . 10 d 10 d
schedules Densities 10 d at post-anthesis Maturity 10 d at post-anthesis Maturity Stem Basal internodes
Wo D1 19.41 11.85 31.35 18. 66 7.56 12.69
D2 15.67 9.54 25.06 15.10 6.13 9.96
D3 14.21 8.11 21.64 12. 64 6.10 9.00
W1j D1 19.03 10.78 31.97 14. 88 8.25 17.09
D2 14. 81 9.34 21.12 13.59 5.47 7.53
D3 14.32 7.61 16.48 8.60 6.71 7.89
W1b D1 17. 88 11.73 28.90 17.34 6.15 11.56
D2 14.71 8.95 21.22 12.32 5.76 8.90
D3 14.56 9.57 22.98 13.92 4.99 9.06
w2 D1 16.61 10.72 27.76 15.39 5.89 12.36
D2 13.89 11.59 20.57 13.97 2.31 6.60
D3 10.63 7.86 14.54 14.45 2.77 0.34
w3 D1 13.72 8.96 20.74 13.29 4.76 7.45
D2 12.77 9.99 18. 80 15.02 2.78 3.77
D3 10. 62 9.39 15.04 13.89 1.23 1.15
10 WO >W1b > W1j > W2
( 8o > W3 W0 > W2 >Wi1b > W3 > Wlj,
10d  W0>WIj>Wlb>W2>W3; ( )
Wib > W2 > W0 > W3 >Wlj. o

8

Tab.8 Main effect of irrigation schedules on dry weight and dry matter output of stem and basal internodes per centimeter

o Stem dry.weight Dry weight basgl internodes Dry matter output
Irrigation per centimeter per centimeter
schedules 10 d 10 d
10 d at post-anthesis Maturity 10 d at post-anthesis Maturity Stem Basal internodes
wWo 16.43 aA 9.83 abAB 26.02 aA 15.47 aA 6.60 aA 10.55 aA
W1j 16.05 abAB 9.24 ¢B 23.19 cC 12.36 dC 6.81 aA 10. 84 aA
Wib 15.72 bB 10. 08aA 24.37 bB 14.53 beB 5.63 bB 9.84 bB
w2 13.71 ¢C 10. 06aA 20.96 dD 14.60 bB 3.66 cC 7.20 ¢C
W3 12.37 dD 9.45 bcAB 18.19 eE 14.07 ¢B 2.92 dD 4.12 dD
2.2 3 T, r12 000.0
" — o
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W2D2 8 321.75 kg/ hm?; Fig.3 Stem lodging index and grain yield
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W1j > W0, W2 >W3 >Wib >WIj > W0, Tab.9 Main effect of irrigation schedules on
2.3 stem lodging index and grain yield
10 d
( 10) [rrigation ~ lodging index at lodging index ~ /( kg/hm®)
schedules 10 d at post-anthesis at Maturity Grain yield
i W0 0.61 dD 0.79 dD 6611.49 B
i W1j 0.73 ¢C 0.94 ¢C 7334.34 bA
Wib 0.60 dD 1.11 bB 7443.36 bA
. W2 1.11 aA 1.16 aAB 7997.06 aA
W3 0.91 bB 1.21 aA 7536.01 abA
10
Tab.10 Correlation analysis among stem traits grain yield and stem lodging index
10 d
Indexes 10 d at post-anthesis Maturity
Stem dry weight per centimeter -0.72™ -0.42
Dry weight of the basal and second internodes per centimeter -0.727 -0.33
Stem gravity height 0.81™ 0.57"
Stem mechanical strength -0.84™ -0.73™
Plant height 0.35 0.75™
Stem diameter of the basal internodes -0.30 -0.28
Stem diameter of the second internodes -0.19 -0.08
Grain yield 0.41 0.56°
:7 P.<0.05 *.P<0.01
10 d
3
3.1 o
w2 W3
711 :
51112
T . WO  Wib
13 14 .
15-18 . W1j
19
w2 WO,
b W3 Wlj. Wij
3.2 o W2
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