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Effects of residual film and straw mulching on potato yield and soil moisture
and temperature in northwest arid land of China

LI Hui'*,CHANG Lei*,HAN Fan-xiang' , CHENG Hong-bo® , CHAI Shou-xi*, LI Bo-wen*, LAN Xue-mei’
(1.Lanzhou City College ,Lanzhou, Gansu 730070, China; 2. College of Agronomy ,Gansu Agricultural University ,
Gansu Provincial Key Laboratory of Aridland Crop Science ,Lanzhou, Gansu 730070, China;
3.College of Life Science and Technology,Gansu Agricultural University ,Lanzhou, Gansu 730070, China;

4. General Station for Agriculture Technology Extension of Gansu Province ,Lanzhou, Gansu 730020, China)

Abstract: In order to explore the characteristics of soil temperature and moistureof potato field and yield in-
creasing mechanism under residual film and straw mulching, an experiment was carried out from April to October in
2015. Five treatments were triplicated including residual film direct seeding (T1), small ridge mulching straw and
big ridge removed film of no rotary tillage planting (T2) , small ridge mulching straw and big ridge removed film of
rotary tillage planting (T3 ), new film mulching planting (T4), and flat planting no mulch (CK). The results
showed that the mulching methods could improve yield, commodity potato rate, and WUE. Compared with CK, the
yield increased by 14.24% ~56.33% , the commodity potato rate increased by 1.21% ~22.60% , the WUE increased
by 8.28% ~55.39%. The yield and dry weight per potato plant in tuber initiation stage were significantly positively
correlated (r=0.744) , covering planting significantly increased the dry weight per potato plant in tuber initiation
stage by 118.0% ~720.0% (P<0.05), and the T4 was the best. The effect of mulching treatment on the character-
istics of soil temperature and water for potato field was significant ( P<0.05). Compared with CK, the cooling effect
of T1 and T2 was significantly smaller than that of T3, and there was no significant difference between T3 and T4 in

water storage and moisture conservation, but significantly better than T1, T2, and CK.It can be seen that under the
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experimental condition, the yield of small ridge mulching straw and big ridge removed film of rotary tillage planting-

were better than that of direct seeding with the old film, and slightly lower than that of the new mulching, but the

effect on water storage and soil moisture conservation was similar to that of the new film mulching. At thesame time,

small ridge mulchingstraw and big ridge removed film of rotary tillage planting had better effect in decreasing tem-

perature and increasing soil moisture than other mulching treatments, which was beneficial to the formation and ex-

pansion of potato tuber.

Keywords: potato ;northwest arid land of China, residual film mulching, straw mulching, characteristics of

soil temperature and soil water, yield
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Fig.7 Dynamic changes of soil water content in soil layer of 0~200 c¢cm under different treatments
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Table 1  Effects of different treatments on potato yield and water use efficiency ( WUE)
T4 WA 25 .
N S HH T ) — ) S
ok i woka ETIRERTR it AR KRR
QbR . Precipitation L . .
Treatment Water storage Soil water durine erowth Evapotranspiration Yield Commodity WUE
reatment p ofore sowing storage after uring grow /mm /(kg + hm™2) rate/ % /(kg + mm™" « hm™?)
. stage/mm
/mm harvesting/mm
Tl 396.03 295.03 258.10 359.10a 28316.25b 89.49a 78.85b
T2 396.03 286.25 258.10 367.88a 27962.7b 75.99b 76.01b
T3 396.03 304.61 258.10 349.52a 28480.35b 90.03a 81.48b
T4 396.03 303.33 258.10 350.80a 38266.50a 92.04a 109.08a
CK 396.03 305.44 258.10 348.69a 24477.75¢ 75.08b 70.20c
1 AR FEEFRIRTE P<0.05 K F2ER8 %, FRH,
Note ; Different letter represent significant difference at P<0.05.The same blow.
x2 AELENSHREERKE =SSR
Table 2 Effects of different treatments on growth indexes and yield components of potato
e P E S el P E Ny TER R F A R
Initiation stage Expending stage Starch accumulation stage Harveststage
Treatment
Jss sgz/g jyez/g jss sgz/g jyez/g jss sgz/g jyez/g Jss sgz/g
Tl 1.75b 1.57¢ 26.92b 7.00a 20.44ab 79.16 8.17a 191.91a 82.93a 7.03a 236.07bc
T2 3.75a 2.95b 39.31a 7.25a 26.10a 103.87b 7.75a 204.44a 93.87a 8.20a 218.69bc
T3 3.50a 1.09cd 32.69ab 6.25ab 26.56a 98.24ah 7.00ab 188.09a 79.20a 7.11a 244.77b
T4 4.00a 4.10a 33.97ab 6.00ab 24.94a 66.71d 7.50a 209.59a 98.39a 6.97a 254.09a
CK 0.25¢ 0.50d 29.97b 4.00b 9.71b 131.94a 5.13b 72.35b 90.39a 7.40a 213.29¢
7. b
l\q/lia?l 2.65 2.04 32.57 6.10 21.55 95.99 7.11 173.28 88.95 7.34 233.38
W2
Ranee 3.75 3.60 12.40 3.25 16.85 65.23 3.04 137.24 19.19 1.23 40.80
te}
L 2 ok
xg;;f;ﬁ 60.63 71.64 14.25 21.02 32.70 26.05 16.69 32.95 8.83 6.91 7.38
0

T jss W HRREE AL sez W HAMRE T I, jygz

PSR L=l A T

Note : jss— potato number per plant, sgz— potato dry weight of per plant, jygz— stem and leaf dry weight of per plant. The same below.

®3 DRETE EKEGRRTEMRIERZ BHHEX S

Table 3  Correlation analysis of potato yield, growth indexes and yield components

BB

Initiation stage

YN ]
Expending stage

gt ]

Starch accumulation stage

Wity

Harvest stage

Jss

sgz jyez jss sgz Jjygz jss sgz jygz jss sz J7HE Yield
Jss 1
PELTE )
Initiation stage sgr. 0.748 !
jyez 0322 0.345
jss 0367 0302 0342 1
N e Jss
Fiifiii?ie sez 0.751** 0410  0.149  0.650** 1
APEnAIng BB jves  —0.6787 7 <0.699°* 0.141  -0.378  -0.546" 1
TEMREH  js 0.394 0.448 -0.036  0.703** 0.444 -0.487 1
Starch ) . )
amrﬂaﬁm sz 0.738° % 0.683** 0246 0717 % 0.646* *-0.693** 0.818" * 1
stage jvez  0.198  0.495 -0.084  0.046 0.067 -0.121 0350 0.359 1
jss 0.021  -0.090  0.404  0.041 0.162  0.301 -0.329 -0.252 -0.356 1
Wi sez  0.516% 0509  0.135  0.080 0.403 -0.685** 0.039 0.380 -0.096 -0.207 1
Harvest stage =i . o .
Vied  0-486 0.744** 0.147 -0.033 0.199 -0.652** 0.093 0366 0.285 -0.287  0.846"* 1

T = FORMHRIEIB S 5% K5+ FoRMIRMIRE] 19%KF,

Note: =*

, * # represent significant correlation at 5% and 1% level respectively.
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