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Effects of different cultivation methods on soil moisture, temperature

and potato yield
WANG Ping', CHEN Juan’, WANG Lei', LIU Shanxia', HU Jianping'

(1. Lanzhou Agriculture Science and Technology Research and Extension Center, Lanzhou 730010, Gansu, China; 2. Institute of Vegeta-
ble, Gansu Academy of Agriculture Sciences, Lanzhou 730070, Gansu, China)

Abstract: Using the potato variety Jizhangshu 12 as the test material, a randomized block design was adopted to investi-
gate the effects of three mulching methods [ridging with black plastic film (F), ridging with liquid film (YY), and ridging
without mulch (L)] under drip irrigation (W) and non- irrigated (D) conditions on soil moisture, temperature, potato
growth, and yield. The yield increasing potential of potato under drip irrigation conditions was analyzed, and the optimal
planting method for potato was determined. The results showed that under different planting methods, both drip irrigation
and mulching advanced the phenological stages of potato. Compared with to non-irrigated conditions, dirp irrigation
advanced the maturity period by 6-9 days. Compared with traditional open field cultivation, black plastic film and liquid
film mulching promoted seedling emergence by 15 days and 2 days, respectively, and advanced maturity by 2-7 days.
Compared with open field cultivation, mulching had significant warming and moisture-retaining effects, and black plastic
film had the best effect. Plant height, stem diameter, leaf area index, SPAD, tuber number per plant, and yield of potato
were all significantly positively correlated. The planting method significantly influenced potato growth. Compared with
the D treatment, the W treatment significantly increased the average number of large tubers, yield, and marketable tuber
rate by 109.74%, 138.47%, and 145.95%, respectively. Compared with the L treatment, the F and Y treatments increased
yield by 42.65%-67.28% and 11.34%-14.83%, respectively. In conclusion, under drip irrigation, both black plastic film
and liquid film mulching had warming, drought resistance, and moisture conservation, which could promote potato seed-
ling emergence and maturation. Among them, the combination of drip irrigation with black plastic film mulching (WF)
showed the best performance in promoting plant growth and yield, making it a suitable cultivation model for promotion in
dry farming areas.

Key words: Potato; Dry farming areas; Liquid film; Submembrane dropper; Soil moisture and temperature; Yield
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Table 1 Development stages of potato under different planting methods

P)EHICH-H) Phenological period/(Month-day)

B A W
%jmm Eiguibet HH AL B Wk iiig%m
Sowing stage Seedling stage Flowering stage Maturation stage Harvesting stage
WF 04-25 05-26 07-11 09-14 10-05 111b
wY 04-25 06-08 07-17 09-18 10-05 102 ¢
WL 04-25 06-10 07-19 09-20 10-05 102 ¢
DF 04-25 05-26 07-14 09-20 10-05 117 a
DY 04-25 06-08 07-19 09-27 10-05 111b
DL 04-25 06-10 07-22 09-27 10-05 109 b

T R A 5 AN F NS P RERIRAE 0.05 KT EEFRRE. T

Note: Different lowercase letters in the same column indicate significant difference between treatments at 0.05 level. The same below.
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Fig. 2 Changes of soil accumulated temperature in the 0-5 cm soil layer under different planting methods
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Fig. 3 Changes of soil moisture content of 0-100 cm soil layer under different planting methods
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Table 2 Potato yield under different planting methods

LV TE £ LN —
RbFE Potato number of single plant Yield per plant’kg = Yield/ Commodity IR/
Treatment KB INEE R KREE & INEE P (kg-hm™) ank
Number of large potato  Number of small potato Large potato yield Small potato yield potato rate/%
WF 234a 350a 0.52a 025a 43000.96a  67.53a 1
WY 1.70 b 370 a 0.35b 022a 33561.11b  58.49a 2
WL 1.25¢ 4.05a 021c 0.28 a 3014333¢  39.26b 3
DF 0.70d 3.86a 0.16 ¢ 0.17b 20502.22d  41.38b 4
DY 0.20 e 3.15b 0.08 d 0.13b 14073.73¢  17.20¢ 5
DL 0.12¢ 3.05b 0.02d 0.11b 12256.00e  16.79¢ 6

2.6 AEMHERSRITERELFIERIF
HH# 3 Al SR G REBL AL B 75 N T P+ L
RGN AR, BN 15 530.31 J6*hm?,
SR 1 LTS S EE PRI H N B R, O 2 3310 JGehm?, A
N B 55 O 63 216.57 Jhehm?, 55 A H [ 4l
20N 2 270.31~39 906.57 JG=hm™, H b /K Ab 345
&> WEL WY L WL 43 5l 4 39 906.57+ 25 115.29,
19 395.70 JG+hm?, Y 2 LAFE FE (0 i vy, HOONR

B, AR N . A FFE 7 R = AT
1.17~2.71, BEK R B 7= 8 LA g 5 DA BB €0 5T i
o
27 ARIMEARATIHESMHREFROEX M
ST

3 4 7TLUE L AR FERE 77 30T SR F ik
1~ 22 M TATCH T AR FE 20  SPAD L L fk 45 4L 7=
T (A 35 AR 35 TR AE G, e B HE I SE FR AR 7E B R

®3 TELEBHEFH@IN

Table 3 Economic benefit analysis of different treatments (Yuan-hm™)
AN Total input .
B REEER o AL WK REORAA RO dmpg T
Treatment [Tlas.ﬁc film, Drip tape Labor Irrigation See(.isf fertilizers, Total income  Economic benefits output to input
liquid film cost cost pesticides
WF 1800 5250 6750 810 8700 63 216.57 39906.57 a 2.71
wY 1500 5250 6750 810 8700 48 125.29 25115.29b 2.09
WL 0 5250 6750 810 8700 40 905.70 19395.70 ¢ 1.90
DF 1800 0 4560 0 8700 27996.19 12936.19d 1.86
DY 1500 0 4560 0 8700 17 856.75 3096.75¢ 1.21
DL 0 0 4560 0 8700 15 530.31 227031 f 1.17

TE AR E RS 1.6 0 kg, ERT A EOTA% 1.0 JC kg, Frh U 1800 76 <hm™, A 1500 7T +hm, LKL 3000 76 hm™, Ffi-5~ 4950 JE<hm*,

462} 750 JG-hm?.

Note: The price of commercial potato is 1.6 Yuan kg, and the price of noncommercial potato is 1.0 Yuan - kg, including 1800 Yuan - hm™ for

plastic film, 1500 Yuan-hm™ for liquid film, 3000 Yuan - hm? for fertilizer, 4950 Yuan-hm™ for seeds, and 750 Yuan-hm™ for pesticides.
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Table 4 Correlation analysis of different trait indexes
it ES kg o
PR Index ]{;ﬂl%alnjt height Ste*rji diameter LAL SPAD ij:bneﬁfﬂfubers per plant 8 Yield
k= Plant height 1
25 Stem diameter 0.948%*x* 1
LAI 0.947%* 0.968%* 1
SPAD 0.913%* 0.936%* 0.874%* 1
PR 45 S5 Number of tubers per plant 0.938** 0.965%* 0.967%* 0.875%* 1
7= Yield 0.949** 0.955%* 0.993** 0.861%* 0.946%* 1

T RIRAE 0.01 KPR ZEHE G

Note: ** represents extremely significant correlation at 0.01 level.
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