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Soil water and thermal effects of different mulching and planting methods
and their influences on yield in dryland potato production

TANG Ying-fang, GAO Shi-ming, WANG Ya-hong, ZHANG Xu-cheng
( Key Laboratory of Northwest Crop Drought-resistant Farming , Ministry of Agriculture, Gansu Academy
of Agriculture Sciences , Lanzhou, Gansu 730070, China)

Abstract: Potato is the one of main crops in arid and semiarid areas of the Northwest Loess Plateau. How to in-
crease the rainwater use efficiency of potato is the most important issue for local potato-industry development, the field
experiment included different mulching methods and furrow-ridge planting model as the treatments The topsoil tempera-
ture, soil moisture and distribution, and crop yield were investigated. The water consumption and water use efficiency
were also calculated to study the water-thermal effect of different planting models on potato yield and water use efficiency
in the Northwest Loess Plateau. The results showed that as the dyadic mulching and furrow-ridge cultivating method were
used, in which the furrow was covered by crop straw and the ridge was covered by plastic membrane, the daily average
soil temperature in the 0 ~ 25 cm profile increased by 0.5°C ~2.23°C, and soil water storage increased by 52.8 mm in
the 0 ~ 100 cm profile, as compared with the traditional planting method (CK) for potato in early developmental stage.
Additionally, the soil temperature and water storage did not significantly differ from the plastic mulching treatment. In
drought summer, from the end of June to the middle of July, the daily average soil temperature in 0 ~ 25 cm profile under
plastic-straw dyadic mulching and furrow-ridge cultivating methods decreased by 3.6°C ~6.9°C as compared with plastic
mulching treatments, only increased by 0.6°C ~ 0.8%C as compared with the CK. For the soil water storage in the 0 ~
100 cm profile, it increased by 6.2 ~ 8.3 mm and 27.3 mm as compared with the plastic mulching treatment and CK,
respectively. Additionally, the yield and water use efficiency increased by 8.39% ~ 58.38% and 8.46% ~ 67.97%
respectively, as compared with the other treatments. Therefore, plastic-straw dyadic mulching and furrow-ridge cultivat-
ing method could coordinate water and thermal effects on potato development, and increase potato yield and water use ef-
ficiency in arid areas of the Northwest Loess Plateau.
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1.1 RERER

BRERTE H R A R E T X 3 , b H iy
AR EAHEEX, BIK 1 950 m, F VYA

6.2C, FETE 415 mm, TFEW 140 d, = 10CHR
2075.1°C,4E58 51 B 5 898 MJ-m~2,4E H B8 2 500
h VBRI FRARKY, RRXTHEAESR

£,0~30 em HIWHALFFSY NH,"-N 4.8 mg-kg!,

NO;"-N 0.8 mg-kg~!,2 P25.3mg kg™ !, 2K 172.8
mg- kg™, A P 8.67 mg- kg™, EH K 121. 50
mg kg™, T 1.25 grem 3, pH 1 8.35,
1.2 REgit

REF 2010 4F3LHE, R A 2 2 MEHL X A kit
i 7ML (RD,3KER., PMREH 2 (6
mx 7 m),8/NX 190 B8, 478 55 cm, BREE 40 cm, F
T 45 000 Bk -hm =2, /DX HEE 0.5 mo ZEWFIIE
ZEFE 70 cm, Y HE 40 cm, BE /AT 2 7. #EHI—
W AL AL 45 t-hm~2.4E N 150 kg*hm~2,P,0s
105 kg*hm~2.K,0 135.0 kg-hm 2, Z5&HIEA 40%
AL SRR 7.5 kg hm 2NV + , HFE L
AL PR T E M, B ARHHE, EDSE
EERIZ A MCH T RIS, B 15~ 17 em, RG R
AR REZEE, BHREERA 50% 5B
FLiH 2.25 ~ 3.00 kg hm™2 587K 600 ~ 750 kg 4 Hi
¥amE AFRBEL3~4emE, T4H220HE
ZEEE R BT OREE RN, MR Kk
BB MARE,4 B 22 BAT R FHSEA
B®RETF TG, 24 FHRBEEK,
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HIERP)E 0.41,70.88.103.136 d) , EFEAE K 7E8: 00,
14:00.,20: 00 B 2 5 AL 3 Sy 44 B FP AT DRI B9 5.
10.15.20.25 cm 2R, BLEENE 3 KER.
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MR BB R ERA T DA E P, AB T
Sy BITE R BRI SR AU R
TER T B AR BGHEE 0 ~ 100 em LIEEKE,
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~60.60 ~ 100 cm, FALIENE 3 REE
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0.18%C ~2.58°C.0.68C ~ 3.08°C.0.09C ~ 1.83C; Tfij
B A TR RN E A FURER.
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Table 2 The effects of different planting patterns on soil temperature at 8:00 am

SbTH Treatments TR B Soil profile/cm Sy

5 10 15 20 25 Average
22 B%E % HE (LRFPM) 19.10a 19.30a 20.69a 21.50a 20.77ab 20.27a
K222 E % 2Z1% (LRRPM) 18.73a 19.81a 20.77a 21.24a 21.63a 20.42a
22 BE %29 (HRRPM) 19.00a 18.34b 18.40b 20.19b . 21.17a 19.10b
H2ZBE % W R W% (HRRPSM) 17.93b 18.60ab 19.09b 19.91b 19.89b 19.09b
RELEWEZF (HRRSM) 16.97¢ 16.60c 17.10d 17.86d 18.66¢c 17.60c
ZEVWBH (HRR) 16.26¢ 16.76¢ 17.91¢ 18.57c 18.77c 17.79¢
5 ¥ (CK) 16.84c 17.10c 18.19be 18.42cd 19.80b 18.38be

% A SRR SR ok FEBELR, TR,

Note: Values marked with same letters in the column were no significantly difference at P =0.05 level. The same as below.
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B, MEEA MM RRE EARE, FRLEELE
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Table 3 'The effects of different planting patterns on soil temperature at 2:00 pm

4438 Treatments HRBE Soil profile/cm T

5 10 15 20 25 Average
LM = W4% (LRFPM) 32.40b 25.67¢c 23.14c 22.93ab 22.33a 25.31b
R4 B % 2% (LRRPM) 32.90b 28.27a 26.49a 23.69a 22.56a 26.78a
HELBEE E 2 (HRRPM) 34.80a 28.49a 24.57b 23.17ab 2.11a 26.64a
HZE M B R % (HRRPSM) 30.97c 27.16b 24.57b 22.83ab 22.13a 25.53a
BZ2LEEEZM (HRRSM) 29.29¢ 23.76d 22.14¢ 20.11c 19.37b 22.93¢
ZWHH (HRR) 26.60d 23.89d 22.89¢ 22.00ab 21.69ab 23.42c
155V (CK) 30.86¢ 25.80c 22.%¢ 21.46b 20.89ab 24.39be

BE b 20:00 2R 2 2% AL F N IR B 5, 7
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Table 4 The effects of different planting patterns on soil temperature at 8:00 pm

T EBRE Soil profile/cm Ey

5 10 15 20 25 Average
24.81b 24.66¢ 25.40bc 24.73b 23.94b 24.71b
26.74a 26.34b 27.73a 25.69ab 25.39%a 26.38a
25.79ab 27.34a 26.54b 26.20a 25.17a 26.21a
25.6ab 26.31b 26.00ab 25.61ab 24.59ab 25.62ab
22.93¢ 23.66d 23.27c 22.01d 21.20¢ 22.61d
23.36¢ 2. 14cd 24.14c 23.84c 23.17b 23.73¢
22.83¢ 23.77cd 24.20be 24.03be 23.51b 23.67c
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5T (CK)

M ERELREMRAE, L HRES
KEZAIBERILL 5 em L EBNIEK, HBE L BT
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ZBEB A - ABSKAHBRRY T L8R8
A EREFEH LIRS SERTHELHE,
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Table 5 Effects of different treatments on yield and water use efficiency of potate

e :Sto?ﬁ'i*ﬁ/mm Rk & ¥k i KA FRRCE

Treatments water storage Rainfall ET Yield Water use efficiency

BT Sowing WK Harvest /mm /mm /(kgrhm~?) /(kg*hm~2mm~")
&2 23 3 Y9 #% (LRFPM) 202.1 219.5 289.4 301.65b 19287¢ 63.94b
{28 4 0B 5 22 4% (LRRPM) 206.5 183.5 289.4 315.26ab 20263bc 64.27b
224 U 35 2 4% (HRRPM) 208.5 211.4 289.4 314.75sb 20620b 65.51b
T2 OB 5 9 5 22 4% (HRRPSM) 202.3 170.2 289.4 314.59ab 22350a 71.05a
WZ2 W E L (HRRSM) 199.8 171.7 289.4 314.18ab 15263de 48.58¢
ZEV# (HRR) 201.6 168.5 289.4 335.12a 15675d 46.77cd
54 (CK) 197.9 176.5 289.4 333.63a 14112¢ 42.30d
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BaiimEREES B RRAFARENTE
Bz — EBASHERRE LR ERBASRE
A h2-8] BEE T RERLFATLZRE
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67.97%
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