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Effect of rowing space on population dry matter accumulation and
water utilization of late-sowing winter wheat
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Abstract To investigate the effects of rowing space on the population dry matter accumulation and water utilization of
late-sowing winter wheat, three rowing spaces (12 cm (R12),20 cm (R20),30 cm (R30)) were designed, and the
population dry matter,leaf area index, the water consumption parameter,yield and water use efficiency were analyzed.
The results indicated that reducing aptly rowing space to 12 cm under the late-sowing and limited water condition could
increase the leaf area index,enhance the population dry matter and the ratio of dry matter post-anthesis. Compared to
the R30, the more water of 40-120 cm soil layer under R12 was used, the yield and the water utilization efficiency
(19.8—-20.4 kg/(hm? « mm)) of R12 population were significantly higher. Reducing aptly rowing space to 12 cm might
be an effective measure to increase population yield and water use efficiency in late-sowing winter wheat.
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Table 1 Nutrient content of top soil in 2011—2012 and 2012—2013

R LA/ (g/ke) WA/ (mg/ke)  HEAWE/ (me/ke)  HHHM/(mg/ke) ALK/ (g/ke) pH
Year Total nitrogen Alkali hydrolyzable  Rapidly available Rapidly available Organic matter
nitrogen phosphorus potassium
2011—2012 0.9240.06 57.8£0.6 44, 640.2 91.0£0.6 10.7+£0.2 7.84+0.1
2012—2013 0.8540.08 55.47+0.4 45.540.3 88.3+0.4 9.54+0.3 7.71+0.1
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Fig. 2 Dynamic trend of LAI of each treatment in
different growth stage (2012—2013)
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Table 2 Comparison of translocation of dry matter pre-anthesis

and accumulation of assimilates post-anthesis(2012—2013)

b 3 AR T/ AR TR B s e/
Treatment (kg/hm?®) (kg/hm?®)
Grain dry Translocation amount

weight at maturity of dry matter

pre-anthesis

Contribution of dry

matter pre-anthesis

A6 T I 9 I VACRCIKIR7/ESE S VA (A =) Gk (e 7/ bo)
X FFRL I SRR 3/ 6 (kg/hm*) FERLI BT R/ o

Assimilate amount Contribution of

post-anthesis assimilates

post-anthesis

R12 8 144.0 a 701.0 a
R20 7 288.2 b 933.3 a
R30 6891.1b 914.0 a

8.6 a 7 443.0 a 91.4 a
12.8 a 6 354.9 ab 87.2 b
13.3 a 5977.1b 86.7 b

TE R PR 3 A5 A A 4% T b P 25 (f 5 A9 5 B 3R Ak B ] 22 5 i 257K - (P<C0. 05) . R Rl

Note:Data in the table are means of 3 replications,different letters are significantly different at P<C0. 05. The same as below.
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Table 3 Comparison of water consumption in different growing period of the treatments
AR Ab B FeK S AR H BRE-KTT WAT-FH e FAE-HEY TH 3 - L
Year Treatment Water consumption Sowing- Reviving- Jointing- Anthesis- Filling-
parameter reviving jointing anthesis filling maturity
2011—2012 R12 FEOK 9k EE/ 0.3a 1.2 a 5.2 a 10.8 a 4.4 b
R20 (mm/d) 0.1b 1.2a 5.3a 10.5 a 5.2 ab
WCI
R30 0.1b 1.3 a 5.2 a 8.7b 7.0 a
R12 FEAK H A/ Y0 10.4 a 8.0a 29.1 a 41.2 a 11.2 b
R20 wCp 5.7 b 8.0a 30.7 a 41.7 a 13.9 b
R30 6.0b 9.0 a 30.9 a 35.1b 19.0 a
2012—2013 R12 FEIK R B/ 0.5a 1.8 a 4.3 a 8.8 a 2.8 a
R20 (mm/d) 0.5 a 1.5 b 4.0b 8.7 a 3.0 a
WCI
R30 0.4 a 1.6 b 3.3 ¢ 9.0 a 3.4 a
R12 FEAK LA/ 0% 15.4 a 12.0 a 26.6 a 36.7 ¢ 9.4 a
R20 wCP 16.1 a 10.3 b 25.7 a 37.7 b 10.2 a
R30 15.4 a 11.5 a 21.3 b 39.9 a 11.9 a
R30 4&§m§1 (a) E‘ ’i%*jﬁ%ﬁlirm)ﬁiiﬁﬁﬁgigg sR12 Egi%
v - . e e —
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x4 AETELEMNTEMEBERFM~E(2011—2013)
Table 4 Yield and yield components of different rowing space(2011—2013)

AR 4b 3 WAk B/ R £ THTE/g i/ bR/

Year Treatment (10" /hm?*) Grains Thousand-grain (kg/hm?*) (kg/hm?*)
Harvest spikes per spike weight Theoretical yield Realistic yield

2011—2012 R12 778.1 a 28.2 a 40.5 a 8 886.7 a 8§ 045.4 a
R20 751.2 a 26.1b 39.9 a 7 822.9 b 7 463. 3 ab

R30 735.2 a 25.3 b 39.7 a 7384.4b 6 462.4 b

2012—2013 R12 768.3 a 34.2 a 37.8 a 9932.3 a 9023.3 a

R20 756.3 a 32.2 ab 37.4 a 9107.9 b 8 260.4 b

R30 754.4 a 31.1 b 36.9 a 8 657.4 b 7891.2 b

x5 ARETEAEMNEETHARFEKAR G

Table 5 Proportion and water consumption components of different rowing space in winter wheat growing period
R AR BEREKE/ RHEWUKW O B/ % BEOKE/ /Y% MR/ B/ % KRR/
Year Treat- mm # 4 /mm  Proportion mm Proportion mm Proportion (kg/
ment  Total water  Soil water Rainfall Irrigation (hm? « mm))
consumption consumption WUE
2011—2012 RI12 393.7 a 162.7 a 41.3 156.0 39.6 75 19.0 20.4 a
R20 378.0 ab 146.9 b 38.9 156.0 41.3 75 19.8 19.7 ab
R30 370.3 b 139.3 ¢ 37.6 156.0 42.1 75 20.3 17.5 b
2012—2013 R12 454.5 a 218.2 a 48.0 161.3 35.5 75 16.5 19.8 a
R20 439.5 ab 203.2 b 46. 2 161. 3 36.7 75 17.1 18.8 b
R30 429.7 b 193.4 ¢ 45.0 161.3 37.5 75 17.5 18.4 b

IR A /N BRI LAL 38 i A= 9 i, 1o 5 38 i
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