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Fig.1 Precipitation and average daily temperature change in potato growth period in 2020
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Fig.2 Schematic diagram of potato field planting
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Fig.3 Soil water distribution in each soil layer of 0~180 cm during the critical growth period
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Fig.4 Soil water storage in 0~180 c¢cm soil layer at different growth stages of potato
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Table 1 Water consumption, water consumption model coefficient and
daily water consumption intensity of potato at different growth stages

FA—HR 22T PZEI R — P25 K

R —TE R R JEARAR R

A )]

(mm %)

CD/

CP/% (mm d')

ETi/mm ETi/mm

CP/%

cb/
(mm d™)

CD/

CP/% (mm d%)

ETi/mm ETi/mm CP/%

FC 94.9#.11b 1.7920.02b
PSM6 92.720.52b 1.7740.01b
PSM9 94.51.45b 1.7840.02b
RSM6 91.940.64c 1.73#0.01c
RSM9 93.840.71b 1.7740.01b

CK 106.3+.48a 2.0140.03a

30.340.24b
29.7490.12d
29.840.24c
29.140.21e
29.619.22d
32.340.46a

126.342.31b 2.9420.05b 40.330.77b 74.942.75b 3.9440.14b 23.940.86bc 17.240.79c 1.7240.08c 5.540.26C
132.6+2.78a 3.0820.06a 42.040.86a 78.3+1.88a 4.1240.10a 24.840.6lab 11.440.61f 1.1430.06f 3.640.19f
130.4+1.54a 3.0320.04a 41.140.69ab 78.0#0.86a 4.1140.04a 24.630.24abc 14.5+1.13d 1.4520.12d 4.620.37d
131.240.93a 3.0520.02a 41.640.24ab 79.140.51a 4.1640.03a 25.140.19a 13.540.48de 1.3540.05de 4.340.15de
131.1#1.69a 3.0520.04a 41.440.49ab 79.5+1.11a 4.1840.06a 25.140.37a 12.440.38ef 1.2410.04ef 3.920.12ef
122.5+1.52¢ 2.8540.04c 37.340.52c 78.3#l.67a 4.1240.09a 23.840.48a 21.940.76a 2.1940.08a 6.740.22a

PM  95530.99b 1.8040.02b 29.240.29de 132.542.35a 3.0840.05a 40.530.77b 79.641.39a 4.1930.07a 24.340.42abc 19.841.57b 1.9840.16b 6.040.47b

5 CK #HEL, FEAT7E i AR — 3R 25T B
R —iEm A R (BRFEKIE RED |« JEm iR
H— R AR B RE /K B H A ZK B B RN RE K AR R4,
T 34 IR 2500 B — R KA B BURE K = . HFE /KR
FERFEAKERE . BARE, 5 CKAHL, FiftEs
AbFR BB SRR — U Y BRI R —le A &
W, R R —BGRII M BRE K B HAEKSRE L
FEKBER B AT E PR T 125 mm. 0.24 mm/d.
2.7%. 0.03 mm. 0.02 mm/d. -0.9%7#1 8.1 mm. 0.81
mm/d. 2.3%, THRZELKR—EKHRFKE. HFE
Ko B FNFE KA R AR ZE 11 T 7.8 mm. 0.18 mm/d.
4.0%. 5 PM bBEAHLL, REFFESEAH LR ELAT
BB FE K & HFEZK o FE AN E Ry AR SR — IR A 1 4
I R0 ) B E BT 2.9 mm<0.20 mm/d. 1.7%,
A —VER AR R IR K RN T 1.6%.

Tl AT 78 S AL B IR], R R Foh— B 25T ) B e B AR
RS, FC ACHERTE CHEAE B BUR R pl—
TERY AR SR B AR /K & L HFE /K 58 B AN FE /K R AR
TREAT R 2 A s PR RS AT R 0 7 25 40 2 (PSMD
BRTEAE B Ja BASR 2L 1 K — WA, A2 & wT R b —
BRZEJE IR BORE /K B, I REZK i B FRE KA R 3
BT a2 RS EE G (RSM) o BAORE,

PSM6. RSM9 4bHA1 PSMO AbFE M BE/KE. H
FEZK R FE AFE /K AR R AE R — R 2T U B
ZE TV A0 — e 2 1K RN e 2 1K — SR B Bt
PRI A RE K RRE, 111 RSM6 AL A= & B B 11
FERFFIEFR PR UG LA T B 7K, H 78 o5 A0 3 8] G
EXSE. AL, FEFT IR 56 AT BRI ZE R K A i e
K, BRI S DA A KB RE K, L
FE AT R A7 o S A FE SR AR IR SR A A
oK, BAEEEEIRKIER, XE—ERE L
A SR T8 S TR K OB IR /K A AN SR X 7 R IR
24 DREFE. BmEBEERKIFARENESR

B LR KA E . WUE, T/~
B, RER, TEELFMERNE 2 . 5 CK
LG, R RMESER R A TE R R E RS
11.8%~21.7%F1 5.9%~26.7%, WUE % k% %425
15.9%~26.7%H1 19.7%~52.2%, "1 2 (% RSM9 Ab3)
T R ) BB R 6.9%~30.8% 411 23.3%~29.9%:;
5 PM AbBEARLL, FEFTREE SO SR EEYE
J T B B EIK 0.8%~8.8% A1 4.2%~19.9%, WUE
(RSM6. PSM6 AbEERRAN) K KR FI 1.8%~5.9%
F118.7%~28.4%, T i Z L 8.0%~12.7%, T+
(4 RSMO 4b3) #1275 9.3%~33.6%.

2 B ARG A R R E
Table 2 Potato yield and water use efficiency

AbFE WHGER/(kghm?) NS PSR K% REMEE% HFEw%  FESE/(kghm?)  WUE/(kg hm?mm™?)

FC 24750.04400.00ab  14.943.12b  36.645.22a 4854220  85.143.12b  22.6#1.63a 5 604.04412.75ab 79.0.52a
PSM6  27525.0+1600.00a  14.7#126b 27.01.07bc 58.3+1.65c  853#126b  232#1.27a  6362.3+101.37ab 87.145.22a
PSM9  25304.2+41119.73ab  17.625.41b 325#6.28ab 49.941.30d  8244541b  21.0#0.44a 5 316.34336.05ab 79.743.75a
RSM6  27275.02801.17a 18.04556b 26.622.75bc  55542.96c  82.04556b  22.042.42a 6 009.14839.00ab 86.442.72a
RSM9  26366.743012.72a  13.640.85b 23.0+1.49c 63540.94b  86.440.85h  23.140.69a  6101.3835.03ab 83.249.40a

CK 22625.042050.00b  335+2.84a 24.8#1.29c 4174308e  66.542.84c  22.240.66a 5 020.74556.23b 68.846.20b

PM 27750.041400.01a  6.0#0.76c  2432236c 69.742.22a  94.04076a  23.8+454a  6638.241598.23a 84.8+4.42a

A R e ss AbHE], 5 PSM AbEEAHEL, RSM
AbFEE 8 ) WUE #2511 1.5%71 1.7%, H PSM6.

RSM6 Kb HA B = IEY = &M WUE, H =%
BEER, SEHRANEERE (9 000 kg/hm®) 4k
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FAHLL, FEFTREMEE S8 (6 000 kg/hm?) AbREZ
o= & WUE #2851 1 6.1%7F1 6.5%.

R TR, BREZY &5 /KFI &%
(r=0.982"") . KE & (r=0.639" ). i M E % (r=0.582")
FRFEMe (r=0.806") ¥ EMEEILHE, 5/
R (r=-0582") MR EMHMI, T, FEFTESL
G CK 3= B MR m Kt 7 R
KRR, BN ERR LI,

25 DHEMEBRFEKE. FBKERY, HEKEES
FEERRNEXXR

* 3 NTDREE G BAEK S B BRI
KRR, AR IAHEH, SRER KRS8 I
HRFEARAEEAI R R R SR ZEZE Y™ 8, WUE. K

FR. MRERSORERM RN (1) 1
FoKE HFEKIRE MR R B B2 G, 5
PR R—IEm R R (1D MFKE. HFKIRE
FAE 35 B R 2 IR R R &R AETE R AR R — ISk
(1D FIFEK R HARKOREE AR K R A S S8
FY R K& WUE F74E 35 BRI RR &, T
LRETERLNERS SR ERHM— R K
WD) BRI (1D IFKTER
(RERTE LW ETE Y PSS/ N N CR = A P
AN G35, YW s L PRI A — B2 C 1)
MK, R R—IER IR (10D FK, M
i A2 SR E IR AR R K, BT v K L]
RER, HERER WUE, mZEF™HK.

k3 HHEEALAFPNBRHEKREFZEEZHAXKXAE
Table 3 Correlation between water consumption and yield factors in potato growth stage

. FEKE FEKBER AL H K %
PEARI = =
1 il 11 I I il I I il
Sy oy -0.620** 0.713** -0.486* -0.615** 0.606**, -0.485* -0.698** 0.666** -0.497*
N 0.706** -0.647** 0.345 0.705** -0.504* 0.343 0.791** -0.626** 0.339
R -0.129 -0.0416 0.000 -0.134 -0.495* 0.001 0.052 -0.056 0.045
KE = -0.566** 0.838** -0.314 -0.562** 0.755%** -0.313 -0.751** 0.603** -0.336
PR -0.706** 0.647** -0.345 -0.705** 0.504* -0.343 -0.791** 0.626** -0.339
HF% -0.010 0.192 -0.099 -0.010 0.190 -0.099 -0.051 0.093 -0.112
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system. The flow characteristics, pressure pulsation characteristics and vorticity distribution characteristics in the
pump unit under three typical conditions, 0.8 Q4, Q4 and 1.2 Q4 (Qq is the design flow condition) were analyzed.
[Result] Flow pattern in the inlet of the channel is stable, and flow stability in the outlet of the channel is mainly
affected by flow condition. The impeller's rotation serves as the excitation source of pressure pulsation in the pump,
and there are high-order harmonics of blade frequency at the inlet of the impeller. The amplitude of high-order
harmonics at the outlet of the impeller is small, and there are complex frequency components at the outlet of the
guide vane, along with evident low-frequency pulsations. We also find that the flow vorticity in the inlet passage is
zero, while the vorticity in the impeller chamber, guide vane chamber, and outlet passage is highly diverse. Due to
the rotation disturbance of the impeller, the vorticity in the flow field in the impeller chamber and guide vane
chamber is the largest. Under low flow condition, the difference in vorticity between the pump section and the outlet
channel is the highest, while the vorticity decreases with increasing flow. This is consistent with the change of flow
pattern in the pump device, thereby explaining, from an energy perspective, the reason for variation of the flow
stability under different flow conditions. [ Conclusion] Our results provide guidance for comprehending the
mechanisms underlying flow characteristics and stability in the plane S-type pump device. They are helpful for
engineering design.
Key words: plane S-type axial extension tubular pump; vorticity; pressure pulsation; flow characteristics; numerical
simulation

WAL AR RF L

(R85 64 T

The Way and Amount of Straw Mulching Impact Water

Consumption and Yield of Potato
MA Juhua', HUANG Caixia'", LI Yazhen', YANG Yong', CHEN Zhipi®, LI Hongcai’,
LI Yongjun®, HU Liangliang', WANG Longlong', ZHANG Qian'
(1. College of Water Conservancy and Hydropower Engineering, Gansu Agricultural University, Lanzhou 730070, China;
2. Dingxi Hydraulic Research Institute, Dingxi 743000, China; 3. Dingxi Water Resources Bureau, Dingxi 743000, China)

Abstract: [Objective] Straw mulching and ridge tillage is an improved agronomic technology to sustain crop
production in the loess plateau in northwestern China. How their combination impacts water uptake and crop yield is
not well understood. This paper is to fill this knowledge gap. [ Method] The experiment was conducted in a potato
field and compared ridge tillage and traditional flatten tillage. For the ridge tillage, there were three mulching
treatments: film mulching (PM), locally high straw mulching (RSM9), and locally low straw mulching (RSM6). For
the traditional flatten tillage, there were also three treatments: locally high straw mulching (PSM9), locally low straw
mulching (PSM6), and full straw mulching (FC). The control is flatten tillage without mulching. [Result] @O
Compared with CK, mulching increased the yield and WUE of the potato by 11.8%~21.7% and 15.9%~26.7%,
respectively. Compared with PSM treatments, RSM treatments increased the yield and WUE of the potato by 1.5%
and 1.7%, respectively. Compared with the locally high straw mulching (9 000 kg/hm?), the locally low straw
mulching (6 000 kg/hm?) increased the yield and WUE by 6.1% and 6.5%, respectively. @ Compared with CK,
local straw mulching increased soil moisture in some regions and reduced it in other regions, but overall, it increased
soil water content. The increased soil water storage under different treatments was ranked in the order of
RSM6 >PSM6 >RSM9 >PSM9 treatment. (3) Compared with CK, partial straw mulching increased total water
consumption, daily water consumption, and water consumption coefficient for potato tuber formation and starch
accumulation by 4.6 mm, 0.11 mm/d and 2.7%, respectively. Water consumption during tuber expansion and harvest
was greater in RSM than in PSM, while the opposite was true during soil-tuber expansion. [ Conclusion] Straw
mulching can reduce water consumption before tuber expansion, increase water consumption after tuber expansion,
balance water consumption and demand during key growth stages, and promote potato growth and development. For
all treatments we compared, ridge tillage coupled with partial straw mulching at 6 000 kg/hm” was most effective.
Key words: local straw mulching; culture; high ridge; water consumption characteristics; potato
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