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Simulation Study on Rainwater Harvesting of Rainfed Potato Under the
Cultivation Pattern of Micro Ridge Mulching with Side Planting
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(1. College of Agronomy, Inner Mongolia Agricultural University, Hohhot, Inner Mongolia 010019, China;
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Abstract: Micro ridge mulching with side planting is a rainwater harvesting cultivation pattern for the rainfed potato in
arid area. This research aimed to quantify the rainwater harvesting effect of the micro ridge mulching with side planting by
comparing with conventional flat planting under different simulated rainfall levels of 5, 10, 15 and 20 mm. Treatments were
applied 16 days after emergence (DAE). The results showed that from 5 mm of rainfall level, the micro ridge mulching with
side planting pattern began to significantly improve the soil moisture content of 0-20 cm, with the best effect on soil water
storage at 10 mm under simulated conditions. As the amount of rainfall increasing, the potato dry matter accumulation
percentage, dry matter accumulation in various organs, leaf area index and water use efficiency also had a tendency to
increase under the cultivation mode.
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£1 EHHARELIE0~60 cm +E HIETKE

Table 1 Water content at 0—60 cm depth soil under different treatments at seedling stage

Lh3 L2 (em) 407K+ (mm) Soil water content
Treatment Soil depth AEFERT 1 d 1 d before treatment MbPRSS 1 d 1 d after treatment AbPRJE 3 d 3 d after treatment
0~20 19.32 25.87 21.72
5W 20~40 22.20 23.69 2275
40~60 20.33 20.67 20.77
0~20 18.51 21.09 16.17
5p 20~40 19.21 19.71 18.75
40~60 19.29 19.94 20.51
0~20 19.32 32.60 28.52
10W 20~40 22.20 28.63 28.16
40~60 20.33 21.22 23.45
0~20 18.51 25.04 19.16
10P 20~40 19.21 21.32 20.98
40~60 19.29 20.93 19.84
0~20 19.32 39.62 35.10
15W 20~40 22.20 35.00 34.27
40~60 20.33 25.48 26.57
0~20 18.51 28.89 24.02
15P 20~40 19.21 28.29 24.18
40~60 19.29 23.61 23.74
0~20 19.32 49.87 39.05
20W 20~40 22.20 38.69 37.57
40~60 20.33 26.16 26.75
0~20 18.51 33.02 25.12
20P 20~40 19.21 31.85 31.77
40~60 19.29 20.49 20.57
90 W P
_ % 80 W P 12
< E 70 -
E oL 60 Ol
= 3 H L8
== 0 2 2
5 30 % 2y
Bz a g
o )
= 10 H g
0 0
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1 AE/E1d60 cem tETERKERIGME B2 %EF1~3d60 cm T ZETIESKENRNE
Figure 1 Increase of soil water content at 60 cm depth Figure 2 Decrease of soil water content at 60 cm depth
soil 1 d after treatment soil 1-3 d after treatment
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®2 HEARAETIREZETURRERTYRMABRER

Table 2 Amount and percentage of dry matter accumulation of potato under different treatments at seedling stage

HURERS ] Sampling time

AL EFRETTHSUR R () A HUE 3 d TR R (k) IS 3 dBAE BTN (g/ik) IS 3 d N TSR R (/iR - d)

Treatment Dry matter accumulation  Dry matter accumulation 3 d after treatment compared to berore Dry matter accumulation percentage

before treatment (g/plant) 3 d after treatment (g/plant) treatment (g/plant) 3 d after treatment (g/plant - d)

W 7.57 a 8.99 a 142 a 047 a
5

P 525h 5.90 b 0.65b 0.22b

W 7.57 a 1126 a 3.69 a 1.23a
10

P 525hb 6.76 b 1.51hb 0.50 b

W 7.57 a 1238 a 481a 1.60 a
15

P 5.25b 7.32b 2.07b 0.69 b

\\% 7.57 a 1349 a 592a 1.97 a
20

P 525h 8.27h 3.02b 1.01b

TE: SRR 2 R R R AR R NE TR R 22 53 35 (P < 0.05), Tl

Note: Different letters indicate statistical significance at 0.05 level within the same column and the same treatment. The same below.

®3 HETELAETOREZRF[ETWRRER

Table 3 Dry matter accumulation in different organs of potato under different treatments at seedling stage

T (¢/FF) Dry matter accumulation (g/plant)

b
o AEFRET 1 d 1 d before treatment MBS 3 d 3 d after treatment

Treatment
I Leaf 2 Stem HR Root I Leaf 2 Stem HR Root
N4 423 a 1.97 a 1.37 a 524 a 2.16 a 1.59a
> P 251b 1.61 a 1.13 a 2.62b 1.80 a 148 a
10 W 423 a 197 a 137 a 6.39 a 2.65a 222a
P 251b 1.61 a 1.13 a 3.46b 1.73 b 1.57b
s W 423 a 1.97 a 1.37 a 792 a 2.56a 1.90 a
P 251b 1.61 a 1.13 a 4.38b 1.75b 1.19b
20 W 423 a 1.97 a 1.37 a 843 a 297 a 2.09 a
P 251b 1.61 a 1.13a 5.99 b 2.23b 1.35b

Z5t, GRS 3 d, W5 PEMTE
RO B ER . WEKZS, 10, 15120 mm
R& 7K Ak PRI T T4 BB T 23.88%, 51.06% ,
87.23%%1199.29% , fij P AR 2 AE AH N (1) B K Ab BE T
Oy N 4.38%, 37.85%, 74.50%7#1138.65%

X — A AR AT DA o 45 A o A T Y L)
Kb, S 3d, 5, 10, 158120 mm#h FEBT
FRECER, W Nk 82.34%, 80.25%, 84.71%
M84.52%, PAr5lR7491%, 76.71%, 83.75%F
85.90% . FHILATIHLS F110 mmAbHE R, 2B R I
Mo A BCR I o T EE AR, TAE 15 120 mm
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x4 HHRAELENDREHEREHNZIE
Table 4 Effect of different treatments on LAI of potato at seedling stage

Prgaing || KEFEIK S (mm) Treatment level
Sampling time 5 10 15 20
AFEE 3 d \% 0.53a 0.62 a 0.70 a 0.46 a
3 d after treatment P 0.18 b 0.21b 0.33b 0.34b

Bt e th 2 A8 fb,  HSCZR A RRERE 5 i P4
ZEFRE.
24 KOFIRAME

mESATLIAEN, 5, 10, 15120 mm 235
3d, WK SR 288 P43l i 78 ) 112 4>
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3 it @

L 2B B ARV 22 b X QU R B AT AR 213 7 Fr
ER A RIRCRIVER, AT o028 R A 7 3
A AR FRALRI T T T E R T 2R A AR A
A B HA A O, 2T B R
ZIEFINGE E7m X TR, TORHE AR
B AR s BT HE, RIRIRE S50 T 4R
WS PROK BRI AT R, X S48 h5 1 8 57 K i
B A HET T BT P2 b ZE A AR B . IR
G ERIOES 8 o €7 TR T NI E ey 3 (T: N P v @ <3 ]
(BRI ZNT S mm) B A% 5 T8 3T 80% , W
TCR R TR A AR 25 i D A e [l B, 5
25 B I R i 2B A R 45 5 K AE 20 5 mm B R B

T A AR TR AR, 7E 5~20 mm (74 J RS FEL Y
T 2B 7 MBI 7% B4 T ) S5 FR SR 4 5 0 - A L
L TR T 0 o 0 A A # o AE 5 R 10 mm
E R N € H B S IR (B e S I 2
R ZK, A T4 AR

BB IO A DUEA B B RRCR il H.
ARG GRRECR . BAERERT 54 10 mm I {2
IKBOR B o B DR ] REJE LU T B 5 mm
W, KRB R R G 7R L, K 0 8
K, YEAYURERT N 10 mm, (225 MG RE E A
R R K ELRT ISR A R K A A B S BO R
THOKRY FBWRREE, BB R, I
PURBIRERT /N o HRYE R ARSI i), 928
BRI AT IR 2 P B R B . 5 mm
pam vz LR e ST E ) N s R (HD)
TRk OE#, B3 20 mm i, T RS KERS] T
TAIRAS, 2 BRI A I K BE T Bt 5 22
S, Al RUAC it U 4 A B BREL, (HORAE
5~20 mm FIFERNTE I, 2B RMARE 7K 23
R E T ER A

x5 WEHARELSENDREF KRS F ARERNZI (kg/hm’ mm)

Table 5 Water use efficiency of potato under different treatments at seedling stage (kg/ha-mm)

SO

Kb BB} [E] Treatment time

Treatment

ALFRJE 3 dBEALPRRTIE N 3 d after treatment compared to before treatment

24.77 a
5.30b

80.53 a
8.99 b

106.52 a
11.13b

o= v =Ev=Ev=E

20

12781 a
1520b

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



« 86 ¢

WA, 5304, 24, 2016

TS L R O Z A HE T R I T R
ARG LA, (R ZA O FRe ™ B R
AT IR RO, T ELAS [ R ) B R RCR
b 32 B P A AARBUA R . [, 3R FRCR

M BCR AL IRARIE TR IRADETE, N A DA A
B BT R AL LS A BE LR,

Mo F, Zhou H, Wang J Y, et al. Development and application of
micro—field rain-harvesting technologies [J]. Transactions of the
Chinese Society of Agricultural Engineering, 2013, 29(8): 1-17.
WhAE, B AR, B TE, A5, I O S DX VA 28 T R G 4/
2 7 ik KoK 3 R RO B9 52 00 [J]. AE 927 4, 2014, 40(1):
101-109.

[ 5 2 % & ] [9] ZE5R, GRBts, BHaki5E, 55 WWZE R RIE =00 R b FORAE K
KoK R R [J]. AEAS254, 2013, 33(7): 2282-2291.
(1] 20T, BT BE, XIHERT, 45 AR H KRR I & [10] SR, ST R, T e, 45, ¥ 28 iR )y X Y ses P= i Fuk 43
BRI 1], T 5RO, 2006, 24(2): 86-90. FIRIRCR (7], HARE K240, 2012, 47(5): 56-59.
[2] ZERUR, BRilbee. 2 4w Sl St X AR K B A 2540 3BT (7). (1] TFWer, &M, 2R, 45, 2870 T8 AL N X 4% 57 B KoK
rp AR 2542, 2002, 10(1): 105-107. S AVEREA I BF2m [J]. iR AL AR:, 2007(10): 84-87.
[31 FReoh, M, 22E55. 5 K285 w5 A IOR M 2530 [12] AE/Ne, BERETE, PR/, 45 2T 5 X P B4 X KOG A 4
WFSE (1], BEBEHEK 24H, 2004, 23(3): 28-30. PE R B [T]. VR4, 2008, 34(5): 838-845.
[4] LiXY,GonglJ D, Gao QZ, et al. Incorporation of ridge and furrow [13] WREL Jeiete, gy, S RAGRKAR KA - mrse ). T

[6]

M

method of rainfall harvesting with mulching for crop production

B AOFFT, 1995, 13(4): 14-18.

under semiarid conditions [J]. Agricultural Water Management, [14] ¥k dbr B HK 5P K $g m e A ks )],
2001, 50(3): 173-183. X A HFSE, 1995, 13(4): 7-13.

WERY SRR/ AR R KRR RBFSE O] e 151 PRbn, BE0IAE, i, BB EBOAREXT BN FEBOhIX R AE e
KA, 2004, 23(4): 47-49. THOK IS B s (1] B E RS AR 2013(5): 71-74.
Wang X L, Li F M, Jia Y, et al. Increasing potato yields with [16] b, BNy, Zeoiopk, 45, 2B IR 4 X0 B L Fr b AR IX 1D

additional water and increased soil temperature [J]. Agricultural
Water Management, 2005, 78(3): 181-194.

5T SRR R ™ S s (D). v S L, 2015(1):
91-95.

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

n

RET LHRA
ElEFDREEN—BKER

MR EERMT LARANNET T RETEAL, T—RELAFEL R WKE
G, BrkEtdlk, CH30SFHEREN Y, RMANIRIEDLLEFT IS, FIAT HAE R
TRIEL , AN AFWLAEZERGIKELEN LS, CEABATILRLAZFANG LA,
1FE—HIFIF, ANSEL F il 5 e, LITHRIELEPF ERTHAES,

MRETI RN RN, ROBEKR, REHFL. Hmo

BZA: B N 15613123526, 15833992815 ﬁ
o HE: TRAEARERRESMHII TR n
B i&: 0311-82616100({£ &) 0

f

V]
V]

V]

http://www.cnki.net



