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Effects of mulching straw at different rates on water use pattern
and soil properties of dry-land wheat

LI Yu-peng'->®, JIA Zhi-kuan'*, HAN Qing-fang'**, WANG Cheng-she’*, XIE Yan-zhou®*, WEI Hong-sheng®*
(1. Institute of Water Saving Agriculture in Arid Areas of China, Northwest A & F University, Yangling, Shaanxi 712100, China;
2. Nanyang Academy of Agricultural Science, Nanyang, Henan 473000, China;
3. Nanyang Experiment and Demonsiration Station of Wheat , Northwest A & F University , Nanyang, Henan 473000, China;
4. College of Agronomy , Northwest A & F University , Yangling, Shaanxi 712100, China)

Abstract: To yield a penetrating insight into the effects of straw mulching on water use pattern and soil properties of
dry-land wheat, we conducted field experiments with four treatments of com stalk mulching rates, 0 (control rate),
3000, 6 000, 9 000 kg*hm~? in semiarid areas of southern Ningxia for two consecutive years. The result indicated that
the water consumption of wheat at different growth stages gradually decreased with the increase of straw mulch. For the
straw mulching quantity of 3 000, 6 000 kg*hm ™2 and 9 000 kg*hm ™2, the average water consumption during the whole
growth period of wheat was decreased by 12.7% , 21.6% and 27.5% , respectively compared with the control, and the
amount of straw showed a significantly negative correlation with that of water consumption( P < 0.01) . The effect of straw
mulching on soil moisture conservation was significant. For the straw mulching quantity of 3 000, 6 000 kg*hm™2 and
9 000 kg- hm~2, soil moisture content increased by 13.1%, 19.8% and 26.1% after harvest. After straw mulching,
the water use efficiency was the largest in the amount of 9 000 kg*hm~2, being increased by 42.4% ( P < 0.01) com-
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pared with the control. With the straw mulching amount of 3 000, 6 000 kg*hm ™2 and 9 000 kg*hm~2, the wheat yield
in different mulching modes was increased by 2.9% ~ 16.7% , but only the difference between 3 000 kg* hm =2 mulching

mode and the control reached the significant level( P < 0.01) . Straw mulching could apparently adjust soil temperature at

the upper layer(0 ~ 10 cm) that can not vary dramatically between extremes. All these effect is useful for the wheat grow-

ing. Straw mulching could increase available N, available K and organic matters, which much more helped crops taking

up P from soil.

Keywords: stalk rate; dry-land wheat; water consumption characteristic; soil properties
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Table 1
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Effect of corn stalk mulching on water consumption of wheat at the different growth stages

HRHB(M-d) Growing period

n b HRe -~ R~ BT RBW -~ ROV~ AR i - e M~ B ArkE
O 43 Sowing to Seedling to Turning green Jointing to Heading to Filling to Total
Year Treatment - . Lo 1 .
seedling turning green to jointing heading filling mature stage
9-16~10-22 10-23~4-2 4-3~4-21 4-22~5-10 5-11~5-28 5-28~6-23
CK 46.12 108.67 53.69 44.35 40.19 44.03 337.05A
S1 38.31 99.37 45.63 40.26 33.68 39.32 296.57B
2007—2008
S2 33.59 90.26 40.16 35.62 31.24 36.31 267.18C
S3 29.65 85.69 36.73 32.16 28.97 34.15 247.35D
CK 51.24 95.15 49.15 41.10 38.15 49.56 324.35A
S1 43.29 86.05 39.85 36.17 33.26 42.14 280.76B
2008—2009
S2 36.75 78.37 32.81 33.46 32.51 37.52 251.42C
S3 33.69 74.99 29.12 29.36 30.66 34.19 232.01D

TE : [RGB JE AR AN IR S B3 R AN TR ab H ) 22 54 .25 (P < 0.01) , Rl

Note: different lowercase letters within the same column mean significant difference among different treatments at P < 0.01 level, the same as in Table 2.

R2 TEAEFEZELET/NEFEMASFIRAZE

Table 2 Yields and water use efficiency of wheat at different stalk mulching rates
Je 7K i ik Ak <SPk N
Ay A3 Raifall Consumption of Water Water storage Yield WUE
Year Treatment anta soil water consumption after harvest Y - ’ .
/mm /(kg'hm ) /(kg'hm ‘mm~")
/mm /mm /mm
CK 157.4 179.65 337.05 192.17 2868.63B 8.51D
Sl 157.4 139.17 296.57 218.72 3239.49A 10.92C
2007—2008
S2 157.4 109.78 267.18 237.99 2958.43B 11.07B
S3 157.4 89.95 247.35 248.23 2896.36B 11.71A
CK 146.9 177.45 324.35 186.49 2840.01D 8.76D
S1 146.9 133.86 280.76 209.36 3423 .35A 12.19C
2008—2009
S2 146.9 104.52 251.42 215.57 3156.75B 12.56B
S3 146.9 85.11 232.01 229.29 2976.68C 12.89A
CK 152.2 178.55 330.70 189.33 2854.32B 8.64D
S1 152.2 136.52 288.67 214.04 3331.42A 11.56C
Sy Average
S2 152.2 107.15 259.3 226.78 3057.59B 11.82B
S3 152.2 87.53 239.68 238.76 2936.52B 12.30A
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Fig.2  Daily soil temperatures variations of different soil layers for the corn stalk mulching treatments
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Table 3  Soil fertilities at different corn stalk rates

S5 B CK S1 S2 S3
Period N P K O N P K O N P K O N P K O
HEH Before sowing 51 12 110 9 51 12 110 9 51 12 110 9 51 12 110
2008 ek
‘After 2008 harvesting 52 12 112 10 55 13 115 10 52 12 122 10 51 12 124 10
2009 WAk )= 51 11 114 10 57 11 117 10 58 10 122 10 59 10 123 1

After 2009 harvesting

TR NP K J3 27 DB R R AR, AT mge kg™t O AR ATHILIT, B g kg™
Note: N, P, K mean available N, available P, available K, respectively (mg-kg™'). O means organic matter (g-kg™').
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