5 34 B4 4 FE MR R LR Vol.34 No.4
2016 4F 07 Agricultural Research in the Arid Areas Jul. 2016

X EHS :1000-7601(2016)04-0183-06 doi: 10.7606/] . issn. 1000-7601.2016.04 .28

AR RER MR AEEERE
%ﬁﬁﬁ‘]iﬁ@kﬁﬁcﬂ

HIEE, T B, KaF ,KEH

(L PRl KI5 TRERE, =M R 650224 2. FEE AR R H L S5 15 B2 Be, =M R 650224)

W B ARERAETRERHAENRR, AXFAEZRELFG T EZ2"MEEX MR E £E Ko
B, HEKH A MERZLERREAHE T B ANEEERRFELIBEANER, L EREAE T HE
& 60.63% , T % 8 8 KD W B K i TR A A, PR D 181.93 mm, HE1E 4 5 R AUk o Rl B xR, P
Y4R 5 19.84% 70 23.5% , T AE AE M ALK 2 BN, BB 18.26% AR K RAEMAE A G 3R E KB % 8 KB
KEXPENELBETX2HAINAER,BH0~30em BN LHEAL2 T HNEKRE R LER AL AL E 30~ 80
em B EIEASBEMKFERE R LER AT NEEZ 80~ 100 cm £ B N -3 K 4 A B An 3 ok
ThEEE, BERETRAEWHEKEDH N LRELFHEA R HR HEAFEDEBEAREN, EREASHH
B FERA

KER: B AERE I EASBEERETHER

RESES: S152.7  XEFEED: A

The soil water effects of different mulching cultivation patterns in
triple cropping dry-land on southwest plateau

HU Bing-hui', WANG Wei?, ZHANG Hong-fang', ZHANG Zhi-yong'
(1. Environmental Science and Engineering College , Southwest Forestry University , Kunming, Yunnan 650224, China;
2. Computer and Information College , Southwest Forestry University , Kunming, Yunnan 650224, China)

Abstract: Based on mulching experiments through triple cropping in dry-land of seasonal arid region of southwest
plateau, the water effects of different treatments were studied. The results showed that straw and plastic film mulching
played a very important role in increasing and reserving soil water. The dual mulching mode with plastic film and straw
displayed prominent function, root region was proved to be key region on crop consuming water and soil reserving water.
The changes of farmland water were divided into 3 layers: 0 ~ 30 c¢m soil layer that was the active changing layer for soil
water content and the obvious changing layer for reserving soil water, 30 ~ 80 cm soil layer that was the subordinate active
changing layer for soil water content and the significant changing layer for reserving soil water, and 80 ~ 100 cm soil layer
that was the relative steady changing layer for soil water content and the relative general changing layer for reserving soil
water. Furthermore, mulching cultivation could impel the crop consuming water converted into effective crop transpiration
consuming water from useless evaporation consuming water, and the availability of farmland water was promoted clearly.
Thus, the study on water effects of mulching through triple cropping patterns in dry-land will allow the enhancements of
multiple crop index, water use efficiency and water production potentiality in seasonal arid area of southwest plateau.

Keywords: triple cropping in dry-land; mulching cultivation; soil water effects; seasonal arid region in southwest

plateau
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RIS HA T T HI5 XTI BB A £ F- b
JEIX I 1 617.00 m, J& W3 T 52 T2
i eI TE 2, m T, T2, T 1408,
AERERN I 610 ~ 798 mm, FEHTE 5—9 H {7, HE H
I TG RN, 4F 7% & e 5 2 850 ~ 3 910 mm, 4 7%
KR FERKTER 4 ~ 6 1%, =10°C IR 7 800°C ~
8 800°C , A A 17.5C ~ 23.6°C, e v de i1 <
Tk 42°C et B IR AR — 2°C , K PH B4 5 550 8
~650.9 kJ-em ™2, - X4 H BRI 4 2 380.4 ~ 2 840.0
h, H B 62% , THEE 4.4, 45 LR 320 ~ 362 d.
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g kg™, BWE0.52 g-kg™ !, 21 9.22 grkg T LA RA
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mg-kg ™o IRIGHL MBS R, E K/ G - N
FAEE M Hb o UL 5 =B R AL, B —
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20134F 4 H 30 H—12 H 30 HAE & T L K/8
5= /N R =R AR X (), B () R
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R, R 5 Y 32 BRI AR L A B 2 A AT A
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Fig.1 The dynamic features of soil water content
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Fig.2 The dynamic features of soil water storage
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Table 1  The soil water reservation degree in farmland
HERE/em 4k H SWS SWH -AW SWSD ISWSDI

Soil depth Treatments /mm /mm /mm /% /%
1 63.88 38.20 —-25.68 -40.20 40.20

0~30 2 62.15 46.11 -16.04 -25.81 25.81

3 57.56 48.23 -9.33 -16.21 16.21

4 59.13 53.86 -5.27 -8.91 8.91

1 133.09 94.62 —-38.47 -28.91 28.91
30~ 80 2 137.69 108.12 -29.57 -21.48 21.48
3 132.32 116.46 -15.86 -11.99 11.99

4 132.86 128.60 -4.26 -3.21 3.21
1 69.54 54.06 -15.48 -22.26 22.26
2 68.42 60.16 -8.26 -12.07 12.07
80 ~ 100
3 71.60 65.50 -6.10 -8.52 8.52
4 69.03 70.07 1.04 1.51 1.51
1 266.51 186.88 -79.63 -29.88 29.88
0100 2 268.26 214.39 -53.87 —-20.08 20.08
- 3 261.48 230.22 -31.26 -11.96 11.96
4 261.02 252.53 -8.49 -3.25 3.25
R2 REMEVEFFERFETE
Table 2 The crop yields and conversion in farmland
e Ek W /N JSS/iENae FE
Treatments Maize Soybean Wheat Yield Production value

reatments /(kg-hm'z) /(kg-hm’z) /(kg'hm'2) /(kg-hm-Z) /(G +hm™2)
1 3510.81 d 942.34 d 4501.34 d 8472.05 d 22959.26 d

2 3728.57 ¢ 1071.09 ¢ 4839.17 ¢ 9162.54 ¢ 24830.48 ¢

3 3918.19 b 1081.41 b 5288.39 b 9702.44 b 26293.61 b

4 4101.61 a 1089.22 a 5433.06 a 10006.43 a 27117.43 a

e R 7T LA, AR AN AR 1L I &AL B G NE AT TR R B R . BRI 2.71 JTokg™!
FZHM 2.00 TG-kg™ 3 RINPFEEARRFRIRAE 0.05 AP HA BEM 2R, TR,
Note: For comparison, according to local price ratio, the soybean and wheat yields can be converted into maize yield. Different letters indicate significance

level of P <0.05. The same below.

WY 4.7 TCkg™ /D

*=3 HEKSFIARRIER
Table 3  The effect of water use indexes in farmland

pUBL] E T AW ET, Y e - « -1 WUE-]
Treatments /mm /mm /mm /mm /(kg*hm=?) /(mm'_k2g /(mm'_kg ' /(kg'rﬁlm ’
hm~?%) hm~2) hm~2)
1 265.42 d 352.99 d 79.63 d 618.41 d 8472.05 d 0.042 ¢ 0.073 a 13.70 d
2 139.63 ¢ 453.02 ¢ 53.87 ¢ 592.65 ¢ 9162.54 ¢ 0.049 ab 0.065 a 15.46 ¢
3 81.29 b 488.75 b 31.26 b 570.04 b 9702.44 b 0.050 b 0.059 a 17.02 b
4 29.55 a 517.72 a 8.49 a 547.27 a 10006.43 a 0.052 a 0.055 a 18.28 a
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